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'Ihegoal of the Army’s Manpower and Personnel Integration (MANPRINT)
program is to enhance the field effectiveness of newly deployed weapons by
integrating, throughout the materiel acquisition process, the information
ard actions that affect soldler performance. This includes Tanpower levels,
personnel requirements, training requirements, human factors engineering,
system safety, arrihealthhazards The Manned Systems Group of the Army
Research Institute for the Behavioral and Social Sciences (ARI) performs
research and development in areas that support the MANPRINT process.

This report documents one step in the Army’s first effort to apply
MANPRINT in the early stages of a major weapon acquisition. The report
describes a process of identifying and analyzing the human factors, health
hazard, and training issues associated with the Light Helicopter Family
(LHX) up to ard including the Full Scale Development Request for Proposal.
The manpower, personnel and system safety issues for IHX were investigated
under a separate effort and are documented in ARI Working Paper MSG 88-~02,
IHX MANPRINT Integration. The report also describes an autcmated data base,
the structure and operation of which are generally useful in any materiel
acquisition.
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DEVELOPMENT OF IHX MANPRINT ISSUES

EXECUTTVE SUMMARY

Requirement:

To facilitate the Manpower and Personnel Integration (MANPRINT) process
in the Light Helicopter Family (IHX) acquisition by identifying and
analyzing the status of human factors engineering, health hazard, and
training issues relevant to the IHX.

Procedure:

The MANPRINT issues associated with the IHX were identified from IHX
program documents and analyses. The work was performed within the context
of the actual IHX acquisition process and focused on human factors
engineering, health hazard, and training issues. (The manpower, personnel
and system safety issues for IHX were investigated under a separate effort
and are documented in ARI Working Paper MSG 88-02, IHX MANPRINT
Integration.) The period of performance coincided with the period of
preparation of the Full Scale Development Request for Proposal. The
"controls" were embodied in the efforts to consistently and uniformly apply
the elements of analysis to the changing stream of relevant real world
events. The source or sources of issues were documented, along with the
potential impact on system performance. The status of issues was analyzed
in terms of proposed solution, risk, and timeliness of solution. An
autamated data base was developed to support the analysis process.

Findings:

Issues were identified in five of the six MANPRINT domains; manpower,
personnel, training, human factors engineering, amd health hazards. (Other
analysts might have categorized some of the health hazard issues as system
safety issues. Faced with ambigquity, we elected to include issues in the
analysis rather than exclude them. Likewise, issues cbserved in the
manpower and personnel domains were included although they were beyond the
main focus of this effort.) The issues are not all equally difficult to
solve or equally important to the success of the IHX. In terms of
technological risk, issues vary from high to low. The paramount issue is
the viability of the concept of single pilot operation of the scout/attack
version of the IHX. Other important issues involve the training system,
persomnel skills, and the reduction of maintenance manpower. Without
exception, the major MANPRINT issues covered by this report are being
addressed in the IHX system development process.




Utilization of Findings:

P The report presents a consolidated synopsis of issues in three of the
3 MANPRINT damains pertinent to the IHX acquisition as of late 1986. The
information points to areas for action and may assist decision makers in
setting priorities and defining the nature of the requisite action.
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DEVEIOPMENT OF IHX MANPRINT ISSUES

Operational Problem

The Army’s initial attempt to incorporate the new Menpower and
Personnel Integration (MANPRINT) program (Army Regulation 602-2, in
preparation) into the early stages of a major weapon acquisition program
occurred with the Light Helicopter Family (IHX). Methods and procedures for
intejyrating the MANPRINT damains and for incorporating MANPRINT into the
materiel acquisition process were in the formative stages and as yet were
mostly untried and unrefined. One aspect of the problem was the
identification and definition of those aspects of the IHX development which
might constitute significant MANPRINT issues.

Research Objective

The objective of this work was to identify and define IHX MANPRINT
issues in the human factors engineering, health hazard, and training damains
at a level of specificity and detail suitable for management attention and
for the tracking of progress toward solution of those issues throughout
subsequent stages of materiel acquisition and system development. The
manpower, personnel and system safety issues for IHX were investigated under
a separate effort and are documented in ARI Working Paper MSG 88-02.

Scope

In terms of the nature and level of issues, the scope of the effort was
defined as those issues appropriate for attention at Headquarters,
Department of the Army level. In analyzing the status of each issue, its
impact on the IHX system, nature of proposed solution, timing, technological
risk, type of activity affected, and principal MANPRINT domains were consid-
ered. The source material was the unclassified IHX program documentation
and the reports of various IHX program analyses available through Fall 1986.

Approach

Relevant IHX documentation was reviewed in detail. Explicit and
implicit MANPRINT issues, both real and potential, were identified, defined,
and condensed into a short statement and cataloqued in an autcmated data
base along with a source reference and available information on origin and
status. The analysis consisted of adding information about the issue ab—
tained from these doauments, adding corroborative sources, and subjectively
categorizing the issue along several dimensions based on the relevant
information accumilated for each specific issue. Results of the analysis
were then applied by U.S. Army Research Institute for the Behavioral and
Social Sciences (ARI) to the IHX System MANPRINT Management Plan (SMMP) and
the Human Factors Engineering Analysis; they are presented in this report.
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BACKGROUND

Light Helicopter Family (IHX) Description

wWhen developed, the IHX family of light, fast, highly maneuverable
aerial vehicles will be capable of conducting nap—of-the—earth operations
continuocusly throughout the entire battlefield against a sophisticated
threat which has the capability to use nuclear, biological, and chemical
(NBC) and directed energy weapons. The IHX will have an integrated and
autamated cockpit, worldwide navigation capability, and secure,
electromagnetic pulse (EMP) and electramagnetic interference (EMI) hardened
avionics. The IHX will be self-deployable to Europe and rapidly
transportable by inter-theater tactical air transport. The capabilities of
the IHX will expand Army aviation's ability to perform its missions
continuously in adverse weather and over all terrain. The capabilities
include air-to-air combat, deep attack, continuocus day and night operations
on an integrated battlefield, more rapid tailoring of units to meet the
demands of the fluid battlefield, amd increased ebility to remain in the
battle. The IHX will be fielded in units that have cambat, cambat support
(CS), and combat service support (CSS) missions. The IHX will replace the
aging fleets of AH-1, OH-58, and UH-1 helicopters.

Two versions of the IHX are planned: the IHX scout/attack (SCAT) ard
the IHX utility (IHX-U). The SCAT will be rapidly convertible for various
missions through the installation of "mission kits" consisting of
preselected equipment essential to the specific mission. Capabilities
planned for the SCAT include autamatic acquisition of multiple targets,
target prioritization, and transmission of target information to other
aircraft for attack purposes. The IHX-U capabilities include intermal and
external cargo transport, tactical team transport, command and control, and
an air-to-air combat capability.

IHX Mission Capabilities

The IHX will enhance Army capabilities in the following mission areas:

Command and Control (C2): support the €2 effort by greatly
enhancing the cammanders' ability to see the battlefield, collect
and disseminate information, commnicate with all echelons of
cammand, and control combat forces.

Close Combat: improve the Army commanders' capability to
maneuver, acquire and destroy targets, and control the battle.

Tire Support: in the field artillery aerial dbservation (FAAD)
role, provide the commander the capability to fire-for-effect with
the first round.

Air Defense: add to the total force air defense effort by
destroying enemy aircraft with air-to-air weapons. Additional




capabilities include detection and engagement of enemy air
movements and rapid repositioning of lightweight or man-portable
air defense assets.

Cammmnication: provide secure airborne retransmission of voice
and data camunications, transport support systems, emplace
autamated caommnications in remote areas, and perform secure
courier service.

Intelligence and Electronic Warfare (IEW): supplement the
cammanders' other IEW systems through detection, location, and
identification of enemy units by using IHX surveillance devices c¢r
by positioning both attended and unattended ground sensor systems.

Cambat Service Support (CSS): improve the capacity to rapidly
transport and recover small mumbers of personnel and light
materiel anywhere on the battlefield.

IHX Maintenance Concept

The maintenance concept for the IHX is consonant with the provisions
anticipated for Army aircraft maintenance in the year 1985 and beyond. Both
the maintenance system and the reliability, availability, maintainability,
and testability characteristics of the aircraft will be designed to support
tl'leftlereoperatlonalreqLurenentsoftheAmly Altha.\ghthenaurtename
force structure supporting Army aviation in the 1990s will remain a three-
level system, the IHX maintenance concept operating within that force
structure will have only two levels, designated as user-level ard depot-
level maintenance.

ILevel 1: User Maintenance. User-level maintenance supports a specific
weapon system, including unit maintenance, aviation intermediate
maintenance, cambat maintenance, and battle damage assessment and repair.
This maintenance contrilites to aircraft readiness and does not support the
supply system.

Level 2: Depot Maintenance. Depot-level maintenance refers to all
maintenance performed in support of the supply system i-cluding camponent
rebuilding, repair, and calibration.

The IHX maintenance concept is intended to drive the design of the IHX
toward optimum maintainability and to reduce maintenance manpower
requirements. Modules arnd replaceable units will be discarded or evacuated,
as appropriate. Maximum use will be made of on-board troubleshooting and
built-in tests to assess current conditions and detect trends. The IHX will
utilize independent, ground-based automatic test equipment (ATE), if
required. However, emphasis will be placed on eliminating the need for
mainframe ATE in the field. Aircraft design should emphasize maintenance
with conmon tools and utilization of special tools will be minimal. The IHX
will incorporate cn-board flight data recording, test, and diagnostic
equipment to facilitate maintenance and rapid return to operationally ready
status.
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1HX Manpower

The 1Y will be designed to reduce the force structure requirement for
maintenance personnel. The desired goal is to reduce the camplexity and
variety of maintenance tasks required to such a degree that all unit level
maintenance functions can be performed by no more than three different
military occupational specialties (crew chief included). This goal will be
accamplished through technological advances and refinements in the man-
machine interface. The reduction of manpower requirements will contribute
to more cost-effective operations when campared to the aircraft the IHX will
replace.

Personnel

Personnel issues will be addressed continucusly during the development
of the IHX and the mumber of skills and skill levels for aircrew and
maintenance personnel are not to exceed those required for current light
helicopter fleet operations. Equipment design emphasis will be placed on
simplicity and ease of operation. New warrant officer and enlisted military
occupational specialties (MOS) to operate, maintain, and support the IHX are
to be held to a minimum.

Training

The IHX training system will meet all operator, maintainer, and
supporter training requirements for both Active ard Reserve Ocmpament
personnel. The training system, to include all devices, courseware, and
embedded training capabilities in the aircraft, will be developed, tested,
arnd fielded concurrently with the aircraft. Maintenance manuals will be
developed for the appropriate reading grade level and all maintenance
publications will be user-validated.

Flight training will be conducted at the U.S. Army Aviation Center
(USAAVNC) . Students will be tracked into either the SCAT or IHX-U. Early
phases of initial entry rotary wing (IERW) training may be conducted in a
generic IHX training aircraft. The advanced phase of IERW will be in
mission-specific IHX training aircraft. Maintenance test pilot training
will be conducted at the U.S. Army Aviation Logistics School following
aircraft qualification at USAAVNC. Initial maintenance and support training
will be conducted by the appropriate Army schools. All new mission profiles
and related tasks generated by the IHX will be incorporated into new and
distinct soldier's manuals, job books, soldier's guides, skill qualification
tests, aircrew training mamuals, Army training evaluation programs, and the
annual aviator's written examination. A contractor's training course will
provide instructor and key personnel training for initial handoff of
operator and maintainer skills to Army instructors.

IHX in Units

The SCAT will replace the AH-1 and OH-58A/C helicopter in air
reconnaissance and attack helicopter units. Beyond the year 2000, the SCAT

4
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version will displace the OH-5BD in attack helicopter units equipped with
the AH-64 and in the FAAO role. It is planned that air reconnaissance
troops and attack helicopter companies will each have SCAT aircraft.

The IHX-U version will replace the OH-58 observation and UH-1 utility
helicopter organic to aviation units at echelons above corps, corps,
division, and other organizations that have requirements for command,
control, and commuinication aircraft. This replacement will be on a one—for—
one basis.

Manpower and Personnel Inteqration (MANPRINT)

Army Regulation 602-2 describes MANPRINT as a camprehensive management
and technical program to improve total system (soldier and equipment)
performance by the continuous integration of manpower, personnel, training,
human factors engineering, system safety, and health hazard considerations
throughout the materiel development and acquisition process. The recent
urgent need to resolve the dilemma between the rapidly increasing camplexity
of military hardware (coupled with an attendant need for trained high-
skilled soldiers) which has accampanied the current Army Modernization
Program ard the anticipated finite limits on the number and quality of
soldiers who may be available in the 1990s have moved MANPRINT into the
forefront of materiel acquisition planning. Thus, while Army units might
possess the most sophisticated and theoretically superior equipment, total
performance potential might not be realized unless soldier performance is
highly effective. In the past, increased capability achieved with advanced
technology was often accampanied by increased soldier task complexity.
Materiel design was not always gquided by a disciplined process that insisted
on putting "the soldier-in-the-loop". Moreover, the design process was
often built on the unstated assumption that sufficient numbers of skilled
soldiers would always be available to operate, maintain, and support the
hardware.

MANPRINT Integration

The key words in the MANPRINT process are "integration" and "throughout
materiel development and acquisition....!" new equipment tralm.ng
development of new institutional training programs, basis of issue plans,
qualitative and quantitative personnel requirements information, manpower
requirement criteria, and MOS determination have long had their place in the
fielding of newly developed Army equipment. System safety assessment,
health hazard assessment, human factors engineering, and tables of
organization and equipment development are also not new to Army system
development. Wwhat is entirely new about MANPRINT is the emphasis on
integration of these activities. First, the MANPRINT program integrates the
activities in the six existing damains of manpower, personnel, training,
human factors engineering, system safety, and health hazards. It seeks not
only ircegration among them but has the broader objective of integrating
these with relevant design activities in traditional areas of operation,
maintenance, logistics, and support. In so doing, the MANPRINT process
focuses concern not only on the individual soldier but also on the units
which will employ, maintain, and support new materiel (Figure 1).

5
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Figure 1. Manpower and Personnel Integration (MANPRINT).

The secornd new element in the MANPRINT program is the insistence that
technical information from the MANPRINT damains should play a prominent role
in the decisions which determine the design characteristics of new materiel
from concept formulation phase through the deployment phase. Thus, MANPRINT
contributes to total system effectiveness through improved: soldier
performance, manpower and personnel utilization, and unit effectiveness.




DEVELOPING MANPRINT IGSUES

As might be anticipated, the newness of MANPRINT in the materiel
acquisition process led to frequent modifications in the approach, scope,
and products of this effort. While these modifications, inevitably, helped
mold products of the work, they were always aimed at enhancing the utility
of those products to the IHX MANPRINT program. Only the final approach used
in this task is described here. The approach is depicted in Figure 2.

LHX MISSION

OPERATIONAL
REQUIREMENTS
v ¥ v v
REQUIREMENTS PLANNING & ANALYSIS PROPOSED
DOCUMENTS PROGRAMMING DOCUMENTS CONCEPTS
DOCUMENTS l
‘ 3 ‘
v
DEVELOP
MANPRINT
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ANALYZE CATALOG LHX MANPRINT
MANPRINT [®—{ MANPRINT ¥ |[SSUES DATA REPORT
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l
———»{ STATUS - »>
‘—oﬁECHNOLOGlCAL RISK Jl >

Figure 2. Scheme for developing IHX MANPRINT issues.
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Procedure

Unclassified IHX documentation assembled by ARI was examined for
potential relevance to the MANPRINT area. The contractor assisted in
identifying and locating appropriate documents. Document acquisition was
through ARI. The contractor reproduced relevant documents for review and
analysis. Based on subject matter, each document was categorized as a
requirement document, a plans/programs document, or an analysis document,
enteredlrrtoanautanateddatabase (fullydescrlbedmApperdleofthis
report) and assigned a unique identification mumber (IDNO). Within the data
base, each document was cataloged by title, author, document location (i.e.,
ART IHX file folder mumber), originating organization, date, media type (to
identify non-printed items) status (i.e., draft versus final material),
security classification (although set up to designate classified material,
in actual use only Unclassified and For Official Use Only (FOUO) documents
were cataloged), and document type (i.e., report, briefing, letter, plan,
etc.). An analyst examined each cataloged item for timeliness, detail,
specificity, new or unique information, and extent of overlap with, or
duplication of, documents previocusly received. Most documents were then
given a detailed reading (see references and bibliography). Omission of
specific items at this stage was usually based on the existence of more
detailed or more recent information in ancther document, e.g., only the most
recent HARIMAN (Hardware versus Manpower) analysis of the IHX was reviewed.

The analyst read the text for explicit and implicit MANPRINT issues.
This required the constant exercise of judgement in camparing stated and
potential issues against a rather imprecise criterion. 1Initially, the
criterion was, "The issue is of such significance that it should be
presented to the Armmy Systems Acquisition Review Council (ASARC)Y. A strict
mterpretatlmmlldhave ledmafewmsuesstatedmtexnssobroadasto
offer little help in dealing with those issues. (The IHX System MANPRINT
Management Plan eventually settled on eight "Key Issues".) The criterion
used was. "The issue, if unsolved, will seriously impede attairment of a
major capability or abjective projected for the IHX program." "“Seriously
impede" could then be evaluated in terms such as technological difficulty,
manpower implications, number of personnel likely to be affected, or same
other indication of the extent of the potential impact on the cverall
success of IHX. This led to issues that could be analyzed in useful terms
ard eliminated the host of specific technical MANPRINT questions that are
easily perceived in perusing the characteristics and capabilities desired of
the IHX. Thus, the issues addressed in this report are those pertaining to
major subsystems or major elements of the IHX program. Nevertheless, in
judging whether or not to define and include an issue it was deemed more
desirable to include it for visibility rather than have it unexpectedly
anselatermIHXdevelognent Fram the text, theanalystextractedor
formulated a succinct issue statement or questlon. Variants of an issue and
discussion or analysis of these might occur in several different sources.
Thus, the distillation and analysis of information was an iterative process.
'Ihetextus:allydismssedtheinpactuponthemxof failure to solve the
issue. If it did not, the analyst provided an impact statement. A similar
treatment occurred with proposed solutions to an issue, except that analysts
formulated proposed solutions only in their areas of expertise. Therefore,
not all issues have proposed solutions.
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Each issue was categorized according to its significance for a
particular type of activity, i.e., operation (0), maintenance (M), or
support (S). Each issue also was categorized according to the MANPRINT
damain in which it had major impact. Predictably, many issues affected more
than one type of activity and more than one MANPRINT damain. Thus, an issue
may appear several times in the automated data base. The analyst exercised
judgement in making miltiple entries of an issue in order to maintain the
informational utility of the categorization and precluded having all issues
appear in all categories.

To indicate the extent to which solution of an issue seemed of critical
importance to overall, multi-mission success of the IHX, a "Criticality
Score" was assigned to each issue using the following criteria:

E = Essential - solution of the issue is required for a successful
IHX.

H = High - highly important issue. Failure to resolve the issue
means major degradation in IHX mission performance.

M = Medium - moderately important issue. Failure to resolve the
issue means serious delay in the program, potential inefficiencies
of major significance, or minor degradation in mission
performance.

L = Low - issues of low (but not zero) importance to the IHX
program. Failure to resolve the issue can result in program
delay, inefficient operations, or degradation of training,
maintenance, or support services.

Although independent assessment of technological risk was beyond the
scope of this effort, scurce documents were scrutinized for risk assessments
made by others. Where available, assessments and their source were recorded
for specific issues. The agency that was, or should be, responsible for
solution of each issue and the event within the materiel acquisition process
by which a solution was needed was ascertained and recorded. Finally, the
summary status of issue resolution was determined and recorded as:

Res. = Resolved - meaning that a decision has been made or action taken
that answers the question(s) raised by the issue. (Resolution of
an issue is entirely separate from the impact of an issue. A re-
solved issue may have profound consequences for maintainers, oper-
ators, or support personnel or for the several MANPRINT damains.)

Perd. = Pernding - meaning that an Army agency acknowledges "ownership" of
the issue and that it is, or will be, addressed in a timely
manner.

Unres. = Unresolved - denotes that a path to the solution has not been
documented or that ownership is not clearly established.

Unk. = Unknown - denotes that there was no information upon which to
judge the status of the issue. This category applied mostly to
issues raised by other than the "owner" of the issue.

9
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As each issue was analyzed, the information described above was entered
into the autamated data base, together with a camplete reference to the
source documentation. (Sources referenced in the automated data base as
well as those referenced in the report are included in the reference section
of the report.) Cross-referencing of issues as derived by Allen Corporation
with the critical questions in the IHX System MANPRINT Management Plan (June
1986) was subsequently performed to enhance the utility of the results.

Results

A total of 101 issues was identified, defined, and analyzed. Of these,
42 represented multiple entries, leaving 59 unique issues. Of the 101
issues, 96 were human factors, health hazards, or training issues. Issues
for which solution was designated as "Essential" to IHX success are
presented in Table 1. Table 1 is a data base print-out, one of several
formats routinely available within the automated system. Table 1 is
designed to illustrate a portion of the data base as well as to highlight
the "Essential" issues. Details on all issues are presented in the
autamated data base listings contained in Appendix A of the report.
Explanations of the column headings on the print-out in Table 1 follow:

SMMP Critical Question Number - a cross reference to the specific
critical question(s) in the IHX SMMP with which the "Allen Derived
Issue" (Fourth Column) is associated. For data entry purposes,
question numbers containing less than three digits were converted
to three digits numbers, e.g., 1.1 was entered as 1.01 whereas
1.10 was unaltered and entered as 1.10. The letter "R" following
same numbers denotes new critical questions recommended by the
contractor for addition to the SMMP.

Oper = 1, Main = 2, Supt = 3 - type of activity affected by the
issue. Only the number is entered in the colum: Operation =1,
Maintenance = 2, Support = 3.

Critical Question - the Critical Question, if there is one, in the
IHX SMMP that corresponds to the Allen Derived Issue.

Allen Derived Issue - LHX MANPRINT issue statement or questions
adopted by the analysts.

Documentation Supporting Issue Selection - an abbreviated
reference to the source document that best makes the case for an
issue. The number in this column uniquely identifies the source
within the document data base where camplete reference information
is given.

Responsible Agency - principal Army agency having cognizance over
the subject matter of the issue.

When Resolved - event or phase within the IHX program development
schedule at which time resolution of the issue is needed.

10




Source Document IDNO ~ the unique identification mumber (IDNO)
under which the source is listed in the document data base. The
entry may be for the same source as that in column five or for a
corroborative source. Letter use is:

A = Analysis Document
P = Plans or Program Management Documents
R = Requirements Documents

Paragraph or Page in Source Document - detailed reference to
location within the source document of information on the issue.
The Source Document may be the same document supporting issue
selection or it may be a corroborative source.

Criticality Score - significance to the achievement of IHX mission
dbjectives of resolving the issue. E = Essential, H = High, M =
Medium, L = Low.

MANPRINT Domain - the MANPRINT domain in which the issue has major
impact. HF = Human Factors Engineering, HH = Health Hazards, MPWR
= Manpower, PERS = Personnel, SS = System Safety, TNG = Training.

Source of Solution - page reference and identification mmber
(IDNO) of document discussing proposed solution(s) to the issue.

Risk - level of technological risk (H = High, M = Medium, L = Low)
as estimated in source indicated by document identification
mmber, page, and paragraph.

Status - an abbreviation indicating the status of issuwe

resolution. PEND - Pending, RES = Resolved, UNRES = Unresolved,
UNK = Unknown.

11
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Table 1
IHX MANPRINT SMMP Critical Question Report

OPER=1 DOCUMENTATICN
Swed CRITICAL MAIN=2 SUPPORTING 1SSu:
QUESTiON NUMEER SUPT=3  CRITICAL QUESTION ALLEN DERIVED ISSUE SELECTICN
SSTSSSSISSSSSEISSSIT BSEITS BRISCISESIISESEZEssSE=IsE=s E 2+ 3 2 b2 2 SZTTssasssss22s2sssssTesss=sss
i CAN A PILOT SUCCESSFUL'“ R1001 080 PLAN

ENGAGE OTHER HELICOPTE... IN
AIR TO AIR COMBAT WHILE FLYING
THE A/C?

1 VISUAL DISPLAY PARAMETERS MUST A1075, HH ISSUES PAGE 18
FALL WITHIN ACCEPTABLE
OPERATIONAL LIMITS.

1.0 1 IS SINGLE PILCT OPERABILITY CAN A SINGLE PILOT OPERATE THE R10C7 GUIDANCE LETTER, LHX

FEASIBLE? LHX IN THE GIVEN OPERATIONAL  WILESTCNE I/I1, DECISICN
MODE SUMMARY ANO MISSION REVIEW BY ASARC.DAMA-RA 21
PROFILES? NOV 85 ENCL 6,ENCL 6.: R100:

00 °THE LHX OPERATIONAL
MCOE SUMMARY IN ANNEX A/B..

1.01 1 IS THE WIDE FIELD OF ViEW  CAN AN EFFECTIVE AND A3083, WFEA 1-1/11/86 (FOUO)
DISPLAY TECHNOLOGY MATURE  ACCEPTABLE HELMET MOUNTED
TO SUPPORT LSD FSD? DISPLAY BE DEVELOPED FOR LHX?

1.08 1 IS THE SINGLE PIOT ABLE TO DESIGN OF LHX NEEDS TO ASSURE A1083, HFEA 20-1/17/88A

EFFECTIVELY MANDLE ALL THAT ALL EMERGENCY PROCEDURES (FOUO)
EMERGENCY PROCEDURES AND  CAN BE PERFORMED BY A SINGLE
ASSOCIATED ACTIONS? PILOT.




Table 1 (contimied)
I1HX MANPRINT SMMP Critical Question Report

SOURCE PAGE/PARA CRITI- SOURCE
RESPONSIBLE ' DOCUMENT IN SOURCE CALITY OF
AGENCY WHEN RESOLVED 10NO DOCUMENT SCORE SOLU'N  RISK MANPRINT DOMAIN STATUS
TETTTITIIBZ =2 T3 EE=Z=T ESTISE s=sssssa £LST EBEIE3
PY/TRADOC O 11 R1COT  Ii] OPERATIONAL £ HF PEND.
PLAN, PAR 2 °THESE RFP
CAPABILITIES INCLUDE
AIR-T0-AIR
COMBAT..." 111, PAR
G.d. °THE
DESTRUCTION OF ENEMY
KIRCRAFT WITH
AI2-TO-AZR WEAPONS
1S THE LKX'S PRIMARY
CONTRIBUTION TO THE
TOTAL FORCE AIR
SEEZNSE £S7CRT.*
p¥ FSD B1575  DAGE 18 3 HF PEND.
' RFP
p¥ or I R1362  PAR 5, ESSENTIAL £ H A1003 HF OEND.
CHARACTERISTICS a(3) P.R-67 RFP
AND ANNEX B TO LOA, PAR C
AND PAR & OF 0&0 P.R-39
(R3001) PAR
BUIDANCE LETTER, 2(4)
LHX MILESTONE 1/11,
DECISION REVIEW BY
ASARC. DAMA-RA 21 .
NOV 85 (1DNO R1007)
ENCL 6, ENCL 8. }
Py FSD A1083  P1 (FOUO) E A1083 L AT08Y HF PEND.
HFEA P.B RFP
P.1 MM
A1003
P.R-60,
AR 2
v PRIOR T FSD £:083 P20 (FOUC) E A1083 KF PEND.
" HFEA
p.20
13




Table 1 (contimued)

IHX MANPRINT SMMP Critical Question Report

OPER=1 DCCUMENTATION
Swed CRITICAL MAIN=2 * ) SUPPORTING 1SSUF
QUESTION NuM3ER SUPT=3  CRITICAL QUESTION ALLEN DERIVED [53%u€ SELICTICN

B/1.1/194/7.11/ 1 CAN A SINGLE PILOT COMPLETE DOES THZ SINGLE TREa ¥IVEER  A10B3, HFEA 22-1/11/85
112 THE MiSSION, GIVEN SINGLE ~ DESIGN ALLOW THE PiL0” THE  (FOUO)
POINT FAILURES? FLEXIBILITY TO REACT 10
MISSION CHANGES, DEGRADED
EQUIPMENT MODES, AND
EFFECTIVELY PERFORM THE
) MISSION?
LU/1/1.01/1.02 1 .CAN A SINGLE PILOT REACT TO DOES THE SINGLE CREN MENBER  A1083, HFEA 22-1/17/85
CHANGES IN THE MISSION?  DESIGN ALLOW THE 2JLOT THE  (FOUO)
FLEXIBILITY TO REACT 70
MISSiON CHANGES, DEGRADED
EQUIPMENT MODES, AND
EFFECTIVELY PERFORM THE

MISSTON?
1.2 1 CAN THE AUTCWMATIC TAREZT  CAN THE TARGZT ATQUISITION A1083, HFcA 24-1/17/86A
ATQUISITICN SYSTEM OPERATE PROCESS BE SUCCESSFULLY (FOU0)

QUICKLY AND ACCURATELY AUTOMATED TG ASSURE EFFECTIVE
ENOUGK 7O ALLOW THE SINGLE SINGLE CREW MEMEER OPERATICNS?
PI.OT TO ACCOMPLISH THE

MISSION AND HAVE ACCEPTABLE

SURVIVABILITY?
1131 /1.2 1 CAN SYSTEM AUTOMATION WHAT SYSTEMS ARE AUTOMATED ANC ASCE3, HFEA 25-1/17/806A
REDUCE PILOT WORKLOAD TO A HOW SPECIFIC AUTOMATICN (F0U0)

PCINT THAT WILL ALLOW THE  ACCOMMCDATES SINGLE CREW

SINGLE PILOT TO ACCOMPLISH MEMBER OPERATION HAS NOT BEEN

THE MISSION AND HAVE COMPLETELY ASSESSED. WF

ACCEPTABLE SURVIVABILITY?  DESIGN STANDARDS DO NC™ FULLY
ADDRESS ISSUES AND TRADE OFFS
IN AUTOMATION AND COGNITIVE
OVERLOAD.

PRI VAR VAIRY: 1 WILL SINGLE POINT FAJLURES DOES THE SINGLE CREW MEMBER  A1083, HFEA 22-1/17/88
OF THE SYSTEM AUTOMATION  DESIGN ALLOW THE PILOT THE (FOUD)
INCREASE PILOT WORKLOAD SO FLEXIBILITY TO REACT TO

AS TO PREVENT MISSION MISSION CHANGES, DEGRADED

ACCOMPLISHMENT OR REDUCE  EQUIPMENT MODES, AND

SURVIVABILITY? EFFECTIVELY PERFORM THE
MISSION?
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Table 1 (contimied)

SOURCE PAGE/PARA CRITI- SOURCE
RESPONSIBLE DOCUMEXT IN SOURCE CALITY ©OF .

AGENTY WHEN RESOLVED 1080 DOCUMENT SCORE . SOLU'N  RISK RANPRINT DOMAIN STATUS
EzzzzzzIIZTT 2EIIIITSSE zzzgzzs  EITIIII: £I=TITT PTITSITTETITIST Eosses
4] o7 i A1083 P22 (FOUD) g A1083 HF PEND.

HFEA RFP
p.22
bv N A1083 P22 (FOUO) 3 A1083 K® PEND.
HFER RFP
p.22
Py FSe A1083 P28 (FOUD) t A10E3 M/H B* PENS.
HFEA  A10%1 ]FP
P PEBE
.9
K ATCCS
?.R-56-
57,74R
(3
p¥. s A1083 P25 (FOUO) t AI0B3 M/F KF-TNG PEND.
HFEA  AY0E1 RFP
P.25 P83
P.8 .
H A1003
P.R-87, -
PAR C
44 Cv il A1083 P22 (FOUO) 3 A1083 HF PEND.
HFEA REP
P.22
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Table 1 (contimed)

IHX MANPRINT SMMP Critical Question Report

CRITICAL QUESTION

...................................................

0PER=1

Swed CRITICAL MAIN=2
JITTICN NUNETR €UnTe)
118 1

. 1
1.:8/7.3%8

£.22

5.15 !

CAN FLIGHT CONTROL

AUTOMATION REOUCE WORKLOAD
ENOUGH FOR THE SINGLE PILOT
TO ACCOMPLISH THE MISSION?

DOES THE MOUNTING OF
SECONDARY SWITCHES AND
BUTTONS ON THE
SIDE-ARM-CONTOLLER OEGRADE
THE PILOT'S PERFORMANCE?

CAN THE NIGHT VISION
PILOTAGE SYSTEM ALLOW A
SINGLE PILOT TO FLY NOE AT
NIGHT AND IN ADVEZRSE
AZATHER TO ACCCMPLISH THE
MISSION WITH AN ACCEPTABLE
LZVEL OF SAFETY?

CAN THE LIGHTING
RZQUIREMENTS CF THE COCKPIT
SYSTEMS (NGHT VISICN
DEVICES, PANEL AND HELMET
JISPLAYS, LASER AND
FLASEBLINONESS PROTECTORS)
3E RESOLVED AND AN
INTEGRATED LIGHTING SYSTEM
OEVELOPED THAT DOES NOT
INTERFERE WITH THOSE
SYSTEMS OPERATICN?

WHAT 1S THE ANTHROPOMETRIC
DESCRIPTION OF THE
POPULATION OF INDIVIOUALS
INVOLVED IN OPERATING,
MAINTAINING AND SUPPORTING
THE LHX? (1.E., RANGE OF
PHYSICAL DIMENSIONS FOR MEN

& WOMER)

DOCUMENTATION
SUPPORTING ISSUE
ALLEN DERIVED ISSUE SELECTICN
®szzzzsszzzsszzzzzzzzzzzzsz zTIz szz==

CAN TECHNOLOGY ACCOMPLISH THE A1083, HFEA 27-1/11/85
AUTOMATIC FLIGHT CONTROL WHICH (FOUO)

IS CRITICAL TO SINGLE CREW

PEMBER OPERATION?

THE HUMAN INTERACTIONS AND A1083, HFeA 32-1/11/86
WORKLOAD RELATED TO FLYING THE (FOUO)
IRCRAFT WITH A
*SICE-ARM-CCNTROLLER® AND
CONTROLLING OTHER FUNCTICONS AT
THE SAME TIME ARE NOT FULLY
ASSESSED.

THE SYSTEM FOR NAVIGATING NOT A1083, HFEA 37-1/17/36A
AT NIGKT AND IN ADVERSE {FOUO)

WEATHER CONDITICNS wHICH

REQUIRES A Wilf FIZ.D OF Vigw

AITH SUITASLE SENSITIVITY AND

RESOLUTION, IS A HIGH RISK

DEVELCPMENT.

AN INTEGRATED APPROACH TO CREW A1083, HFEA 29-1/17/864
STATION AND DISPLAY LIGKTING  (FOUD)

1S NEINED.  L134TING FOR

FAINTENANCE AND FARP HAS NOT

BEEN FULLY EVALUATED.

ANTHROPONETRIC PEQUIREMENTS  A1075, WM ISSUES, P-10
HAVE NOT BEEN ESTABLISHED FOR
THE LHX.
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Table 1 (continued)

IHX MANPRINT SMMP Critical Question Report

SOURCE PAGE/PARA CRITI- SOURCE
RESPORSIELE DOCUMENT IN SOURCE CALITY  OF
AGENCY WHEN RESOLVED 100 DOCUMENT SCORE SOLU'N  RISK MANPRINT DOMAIN STATUS
EEZTESSESRT I3z 3 = = - =2
Py £SO A1083 P27 (FOUD) 3 A1083 K A1081 HF PEND.
. HFEA P.8 RFP
p.27
by, FSD A!1083 P32 (FOUO) 3 A1083 MM KF RES.
' HFEA  AYOC3 HFEA
P.32 P.R-VI]
-1
SUMMARY
4] FEo AIJE3 P37 (FCLD) £ A1083 H A108! HF PEXND.
HFEA P.8 RF?P
.37
[¢d FsC A1083 P52 (FOUO) t A1083 HF PEND.
HFEA RFP
.29
Pr. RFP A1075  HH ISSUES, P-10 3 R1010, HF RES.
RFP RFP
P2.3.2
.16.4
AND
3.23
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Table 1 (contimued)

IHX MANPRINT SMMP Critical Question Report

DOCUMENTATION
SUPPORTING 1SSUE
ALLEN DERIVED ISSUE SELISTICN

OPER=1
SweP CRITICAL MAIN=2
QUESTICN NUM3ZK SUPT=3  CRITICAL QUESTION
sz S22 TE=FsSsIT oyI=sss z
1.08 1 CAN THE NIGHT VISION

PILOTAGE SYSTEM ALLOW A
SINGLE PILOT TO FLY NOE AT
NIGHT AND IN ADVERSE
WEATHER TO ACCOMPLISH THE
MISSION WITH AN ACCEPTABLE
LEVEL OF SAFETY?

7.11/1.12 1
THE MISSION, GIVEN SINGLE
POINT FAILURES?

WILL SINGLE POINT FAILURES
OF THE SYSTEM AUTOMATION
INCREASE PILOT WORXLCAD SO
AS TO PREVENT MISSION
ACCOMPLISHMENT OR REDUCE
SURVIVABILITY?

Wil SINGLE POINT FAILURES
OF THE SYSTEM AUTCMATION
INCREASE PILOT WCRKLOAD SO
AS TC PREVENT MISSION
ACCOMPLISHMENT OR RzOUCE
SURVIVABILITY?

CAN A SINGLE PILOT COMPLETE DOES THE SINGLE CREW MEMBER

=222

THE SYSTEM FOR NAVIGATING NOE A1083, HFEA 37-1/17/85A
AT NIGHT AND IN ADVERSE {FOUO)

WEATHER CONDITIONS WHICH

REQUIRES A WIDE FIELD OF VIEW

WITH SUITABLE SENSITIVITY AND

RESOLUTION, 1S A HIGH RISK

DEVELOPMENT.

A1083, HFEA 22-1/11/88
DESIGN ALLOW THE PILOT THE (FOU0)
FLEXIBILITY 7O REACT T0

MISSION CHANGES, DEGRADED

EQUIPMENT MODES, AND

EFFECTIVELY PERFORM THZ

MISSION?

DCES THE SINGLE CREW MEM2IR
DESIGN ALLOW THE PILOT THS
FLEXIBILITY TO REACY TO
MISSION CHANGES, DEGRADET
EQUIPMENT MODES, AND
EFFECTIVELY PERFORM THE
MISSION?

A1083, HFEA 22-1/11/6¢
{FouQ;

WHAT SYSTEMS ARE AUTOMATED AND A1083, HFEA 25-1/37/36A
HOW SPECIFIC AUTCMATICN (FOUD)

ACCOMMODATES SINGLE CRIW

MEMBER OPERATION HAS NCT BEEN

COMPLETELY ASSESSED. KF

DESIGN STANDARDS DO NOT FULLY

ADDRESS ISSUES AND TRADEZ OFFS

IN AUTOMATION AND COGNITIVE

OVERLOAD.

15 CONTRACTOR DELIVEREC
TRAINING LIMITED TO PILOT
TRAINING? STATEMENT IN ROC IS
NOT CLEAR.

R1003 ROC
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' Table 1 (cantimed) '
t IHX MANPRINT SMMP Critical Question Report
‘. SOURCE PAGE/PARA CRITI- SOURCE
RESPONSIBLE DOCUMENT IN SOURCE CALITY OF )
AGENTY WHEN RESOLVED 10NO DOCUMENT SCORE SOLU'N  RISK MANPRINT DOMAIN STATUS
h (4] FSD A1083 P37 (FOUO) £ A1083 H A1081 HF PEND.
- HFEA P.8 RFP
p.37
v |
pY el 51083 P22 (FOLO) = A1582 HF PEND.
HFEA R7?
& 2.2
a
144 07 A1083 P22 (FoOUC) £ A1083 KF PEND.
HFEA RFP
p.22
py FSo A1083 P25 (FOUD) Ot A1083 M/H HF-TNG PEND.
HFEA 41081 RFP
P.25 P8 -
P.9
H A1003 ) )
P.R-§7, .
PAR €
PM/TRADOC  TCA AP U VOL IX, RICO3  ROC PAGE F-2 H R1010 NG RES.
NS PARAGRAPH 2.E RFP RFP
P3.5.1
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Summary

In Tables 2 through 4, the 96 issues in the human factors engineering,
health hazards, and training damains are broken out by the various elements
of analysis.
Table 2

Number of Issues in the Four Criticality Categories by Status of Solution,
MANPRINT Damain, Responsible Army Agency, and Type of Activity Affected

Criticality Score

Essential High Medium Iow

Status

Resolved 2 1 2 2

Perding 17 20 34 10

Unresolved 0 6 2 0

Unknown 0 0 0 0
MANPRINT Domains

Human Factors 19 21 17 3

Health Hazards o] 2 3 2

Training 0 4 18 7
Responsible Agency

Project Manager 19 21 25 3

Training & Doctrine 0 3 13 7

Cammand

Iogistics Center 0 1 0 0

Aeromedical Research lab 0 2 0 2
Activity

Operation 19 20 19 8

Maintenance 0 6 14 3

Support 0 1 5 1
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Table 3

Y
l

Status of Issues by MANPRINT Damains, Responsible Army Agency, and Type of
Activity Affectedl

Status
h Resolved Pending Unresolved Unknown
MANPRINT Damains
Human Factors 4 50 6 0
8 Health Hazards 1l 6 0 0
H»- Training 2 25 2 0
s Responsible Agency
Project Manager 6 58 4 0
Training & Doctrine 1 18 4 0
Cammand
ILogistics Center 0 1 0 0
Aeramedical Research Lab. 0 4 0 0
Activity
Operation 4 54 8 0
Maintenance 2 21 0 0
Support 1 6 0 0
lcell Entries are Numbers of Issues
21




Table 4

Number of Issues in the MANPRINT Damains by Responsible Army Agency and Type
of Activity Affected

Manprint Domains

Human Health
Factors Hazards Training
Respansible Agency
Project Manager 50 6 12
Training & Doctrine 6 0 17
Cammand
Logistics Center 1 0 0
Aeromedical Research Lab 3 1 0
Activity
Operation 45 5 16
Maintenance 12 1 10
Support 3 1 3
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PRODUCTS AND DISCUSSION

: Products

Several products based on this analytical effort outside of this report
were previously delivered in response to bona fide requests. The first of
these was an interim report and briefing on the progress and status of this

work. This was received by ARI in July 1986. Another product entitled
F "Caments on The New IHX System MANPRINT Management Plan (SMMP)" consisted
of up—dated SMMP pages, one of each of all but four of the critical
questions. The added information included complete cross-referencing to
appropriate paragraphs in the IHX Request for Proposal (RFP) plus references
1 to pertinent studies and analyses where available. In addition, comments on
:‘ the SMMP and 13 recammended new critical questions were offered. This
- product, initially delivered in August 1986, was further updated the
{ following month. A third product was camprised of camments on the June 1986
3 version of the IHX Human Factors Engineering Analysis (HFEA). This product
was supplied in September 1986.

& An important product delivered concurrently with this final report

& consists of the Administrator's Annex and the camputer disks for the IHX

: MANPRINT Issues Data Base Management System (DEMS). The DEMS is documented
and described with examples in Appendix A of this report. The three floppy
disks delivered to ARI contain the complete data base file and operating
software for the DBMS (except, of course, the copywrited dBASEIII as
explained in Appendix A). These disks allow those with suitable computer
hardware to immediately use the DBMS. Furthermore, the system can be
adapted for use with materiel systems other than the IHX.

Discussion

In order to enhance the utility of results, this work was modified to
keep pace with IHX MANPRINT activities within the Army. The second draft of
the RFP, two versions of the HFEA, and the IHX SMMP (June 1986) were among
the important documents that appeared during the period of performance. The
use of those documents as source material for this effort and the products
of this effort directed, in turn, at the HFEA, and SMMP have reconfirmed
issues and brought about a mutual convergence on many issues. That is not
to say that the set of issues in the SMMP, the HFEA and this report are
identical. There are differences among the sets of issues, the point is
that on the major issues these three documents are not widely disparate.
(The point may also be taken as a compliment on how well Army agencies are
doing their job on this first test of MANPRINT in a major new materiel
acquisition.)

There were several important amissions among the documentation
available to this effort. The Cost ard Operational Effectiveness Analysis
(COEA) and especially the Cost and Training Effectiveness Analysis (CTEA) no
doubt would have been most useful, especially on issues in the training
damain. Training issues presented in this report should be cross-checked
with those documents when they become available. Also, information from the
Advanced Rotorcraft Technology Integration (ARTI) program, not available to
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us, will hopefully contribute to issue solution particularly in the human
factors engineering damain. Finally, an updated Target Audience Description
(TAD), in all likelihood, would have furnished additional useful
information.

As previously noted, many issues affected more than one MANPRINT domain
and more than one type of activity (operation, maintenance, support). This
analysis has captured those interrelationships through miltiple entries in
the automated data base. However, this applies only to the human factors
engineering, health hazard, and training damains within the scope of this
analysis. The interrelations with issues in the other three damains
(manpower, personnel and system safety) were not the objective of this
effort. The manpower, personnel and system safety issues for 1HX were
investigated under a separate effort and are documented in ARI Working Paper
MSG 88-02, IHX MANPRINT Integration.

Another effect not captured by this, or any other available analysis,
has to do with subsequent impact of issue resolution on ancther system,
unit, or agency. An issue raised concerning manpower requirements provides
anexample. If manpower requirements are underestimated, this will lead to
development of an inadequate training base and ultimately to inadequate
recruiting. The initial underestimate of manpower requirements may take
several years of repair. Further analysis to assess and present these
second and third order effects would appear worthwhile.
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APPENDIX A
LHX MANPRINT ISSUES DATA BASE MANAGEMENT SYSTEM

DOCUMENTATION
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[SSUES Reported by
SMMP Critical Question Number Seguence

The following listing is shown in critical question number sequence. When
there is more than one listing for a given critical qustion number, the
issues are arranged so that operator issues appear first, followed by
maintainer issues and finally, support issues. Issues are finally arranged
by issue type so as to group issues of like type together. This listing was
prepared for ease of reference, using the critical question number as the
search key. (Some issues did not have a corresponding critical question
number. Hence, these issues are listed first.)
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ISSUES, Impact, and Proposed Solution Reported by
SMMP Critical Question Number Sequence

The following listing is of the Allen derived Issue Statement; the impact of
the 1issue; the proposed solution; the responsible agency; and the event by
which the issue is to be resolved. This listing was prepared for ease of
reference, using the critical question number as the search key, and may be
used in conjunction with the immediately preceding and identically arranged
listing.

A-20




v31d 30 NOIivd!18Nd

11 10 J00v31/Wd

“¥3441S 11K S101d

40 ONINIV¥L ‘SOOHLIW ONV YIO3W

ONINIVYL 40 XIW 31¥]¥d0¥ddY

3HL INTWYIL30 01 03WY0IY3d

3¥¥ SIIGNLS SS3INIALLII44D

ININTVYL ONY SSIN3ATII3443

(NMONYNA) 1509 SS3IINN - TONINIWYL 1071d

"3WNIINYLS 30403

ONY ONINNYW LINN ‘NOILVNIW
-¥3130 SOW ONINIVEL 'NOILD313S
I3NNOSY3d NO LIVdWI T¥I1iN3L0d

"NOTIVWYOANI 3HL 301A0ud
QINOHS SISATYNY NYWOYVH 3H1

- "SSINIATLIIFST LINN OL
IVINIWIYLIO ONY HLTYIH S10714 01

A71502 38 NYD SOYVIVH HITV3H

{RMONYNT) Q31034YOONN  "SOUYIVH HITVIH

"SNOT1Y¥N340 ¥31d0J173H ¥C4

03410038 M3I1A 40 01314 3H1 ININYILI0
01 HOYV3SI¥ LINONOD "SiIWI?
032IN90034 NIHIIM 3¥¥ SHILIWVYVd
N91S30 AV14SIG LVHL J4NSN3

JONVWH02Y34 10714 30¥3930
¥ MIIA 30 01314 31VNOIOWNI ONY
AYIdS10 NOLLYWYOINI §3d0¥dN]

T04INOY 30 SSOT

A8 0 '3¥14 A8 J/¥ 40 SSOT ¥3IHLi3

ONISNYD 1VBWO0D Y1V OL ¥V ONI¥NO

J/¥ AWINT 3¥1NDOV OL ALITIBY HLIM

(NMONYNN) J¥IJYIINT AV ONTATS 4O SONYW3IQ 3L

NOTLMI0S 03504084 1JVdW!

CONINIVYL LOT1d XHY AYLN3

WWILINT NI 14VBOYIV TYNOILVYI40 ONV
HOLVINKIS NOISSIW 1304 "MSvL-1Nvd
40 XIW 3ATL123443 ONINIVAL QONY
JA1LI3443 150D ISOW IHL ST LVhM

"SIHL 30003y

QINOHS XH1 SNOT)VA3d0 13373
1HOIT INJYYRD ¥04 0341003y
34Y SI3A3T NINS LVHM ONY

STINS 40 ¥38WAN 3HL S1 LVHM 8!01C

¢N9IIS30 XH1

INIYEND WO¥S ONIWW3LS SNOTLYOIdWl
HLITV3H WY31-ONOT 3¥3HL 3¥V ¥0
JONVWIO4¥3d 10714 40 NOTLVOVHIIG

343H1 SI (3ONV¥04¥3d 1071d) 11010

RSN
WNOILY¥340 318Y1d300Y NIKLIN 11v4

1SNW SY3LIWVEYd AVIdSIQ TYASIA SS010

LI/ 3L ONTATS 311HM LYEWCD
Y1V 01 ¥I¥ NI S¥31d0JIT3IH ¥IHIO

INIW3LYIS 3nSST
03A1Y30 N3V

A-21

(bud uedsLY)
S01I14 OWiw 30 INTISIT 3SY8 vIv0 SINSST xmd

| vy

(L AV R
LA ENY




NOTLJN00Yd OL ¥0Tud J00v41

[EL] Wd

I 10 01 ¥01¥d 300wy

1S4 Wd

J00¥391/wd

AJN39Y
03A7053Y 37818
NIHM -NOdS 3y

"53553490¥d  ININJOTIAI0
XHY S¥ SHOLLING3Y ONLLLIS-440
404 %0071 18400 NI 30n0N)
"SISATYNY NVWONVH NI 30N1ON!

"SIN3ILVG ¥04
NI9AXO S30IA0Yd d4¥ 13V40 ONZ

"NOTLVWYO0INT WL 301A0¥4
QINOHS SISATYNY NYNQYVH W1

TONINTYEL 3ATED3443

d073A30 "SO¥VONYIS NOISIG 3H 3ISIAY
"S3IILITIAYAYD SSISSY 0L SNOTLYNTYAZ QNY
NOTLYINNIS "SISATYNY £INONOD
"SIIS0T0NKIIL ONISSII0¥4 NOTLVAYOIN!
TILLE¥) 40 IN3IWJ013AI0 31¥¥31300¥

ONINIVYL

1071d OL G3(IWIT LON SI ONv
d4¥ 14v¥a 1S1 NI 03SS3NH00Y S1
ONINIVYL 03¥3A1730 ¥OLIVYINOD

NOILNY

¢S331A30

ONINIVYL XHT X31dW0D 3Hi ¥31S]
-NINOY ONY 31v4340 01 03¥1nd3y
TINNOSHIE 40 ¥IMAMN il

NLINYLS JHL NI 3SVINONT NV NI 1nS3Y

33404 NO L1OYdWI TvILIN3L04 13374 XHD ¥30UVT 3Kl MIM 1001S
"ALNG 01 NYNL3Y 033dS 1IM ONY

ALTTIOVS INIWLYIEL Q103w ¥ OL "SINITLYd Y04 G301A0¥¢

G3¥3A1730 (N31ivd 318YIS 40N ¥ NI L1053y FYNSS3Wd ¥3A0 4O INIT00D 'N3BAXO ON
TUM 33YD INITLYd ILNOYNT IINVHNI '0305A04d 10N 34D IN3TLYd TWW1J40 L001S

"SIHL 33n03%

"INLINYLS 30404 0INCHS XH1 (SNOILY¥340 13314

ONY INTNNYW LIND 'NOTLYNIW LHIIT IN3¥HN0 ¥04 G3810038

-¥3130 SO SNINIVAL "NO1103038 YV ST3AIT TTINS IVHM ONY
TINNOSY3d NO 1OVdW! WIIN3LO4 STUNS 40 YIGWAN N ST LYHM 100N

"QYO3A0 3ATLINDOD

ONV NOTLVWOLAY NI S440-3Qv¥1

033y ONY SINZST SSIWOOY ATINS 10M

A1LY349 38 1M ALITIBYAIAYNS ONY CC0 SQYYONVLS NOIS3O JH  "(035S3SSY

INIWHST 1dWOJ0Y NOISSIN XH ¥38WIN A131374W0D N339 LON SYH NOIiVH3dO

M3¥) 319KIS "0340T3AI0 ATINA 439NN MI¥D ITONIS SILYOOWNOIIY

10N S SW31SAS GILYWOLAY HLlm NOTLVWOLNY J14133dS MOH ONY
NOLLYY9IINT INTHOVN-NYW 31 G3LYNOLAY 3YY SWIISAS LVHM LOOIN

ONINIVYL NO LOVdW] T¥1iN3L0d

‘¥¥372 10N S1 208 NI INIW3LVIS
CONINIVYL 1071d 01 Q3LiWIN

13vdw] IN3W3LVIS INSS]
03A1¥430 N31TY WY
{Bud umasi|)
S0I314 OWIN 40 ONIISIT 3IS¥S VI¥0 §INSS! XM
N e
TN

A-22




. 43 Wd
0s4 w4
054 wd
054 wd
11 10 wd
AON3BY
03A1053Y 31818
NI -NOdSIY
!
| |

3

R i oy i

'$319909 NOISIA 1KOIN 40 3SN
S314103dS d4y 13vy0 ONZ

as4
XH1 HLIM 30IONIOY OL XH1 304
SNOTLYIINOWWOD GIAOYdHI d013A30

YI430180 L7L8T ISNY (33K

0L NOI1LD3i0%e 3A3 CNV J[1SI77ve
ONY ALIAVY9 30 ¥3IN3D Y340¥d
HLI® VIY3L1¥) CNA0¢ S6°€ (33w
01 W3LSAS 13WT3H XHT N9IS30

ONINIYYL 3LVIY¥40¥ddY 'XH1 ¥04
GWH 1S38 301A0¥d OL SY3¥Y S3010v4
NYWAH NV AD0T0NHOIL H108 Nyom

"SQOHLIW TYNOTLNIANOD
INISN A8 NYHL ,IWEL ALIT¥AD, Jy0M
S10714 301A0¥d QTN0I NOTLYINWIS/
NOT13MYISNT Q3T17¥NGIATONI 30 380

"S3QNLILTV 30N
1V ATIVI034S3 'SOYVIVH Q3SYIYONI HO/QNY
ALITIGYdYD ONILV¥340 3WI1 LHOIN 030NG3Y

SSINIAT103443 1¥EW0D
30003¥ ONY QYOINYOM YOI1V43d0 ISYIYONI
NYD SNOTLVOINNWNGD G3IAOYANI 40 ¥OV1

O¥VIVH HLTV3H W¥1iN3i04 S3SCd
ONV 3ONVWYC253d NOISSIW ONV M3¥)
S30v4930 (HOT3M 13WI3H 3A1SSICN3

JONYRYOSY¥Id NOISSIN
430NIH ONY 3ONVW§O0SY¥34 10114
30¥4930 111m OWH ILVNDIQVNI

03107<W3 3Y¥Y

SOOH13W ONINIYYL HOIL HOIH N¥300W
SSIINN IWIL ININIVAL INI¥41004
JHL NYH] ¥IHOTH 38 AT8YS0¥d 0TNOM
IWIL ONINIVEL "XH1 30 ALIX31dW0D
HOTH G31vd

NOILNI0S 035040¥d

(6ud ua1s1|)

“IHOIN 1Y NOI[Y¥340

10714 ITINIS 30N7034d SINIVHISNGD
NOILYY3d0 ONY A134¥S INJYUND 28 HIIM
TALETIBYAYD “A'N ON HiIM ¥38W3W MI¥D
ON0D3S S3AV3T 1r "107Id ALITIIN
304 5379909 NOISIA IHOIN ‘CB ¥0
'W31SAS NOISIA LHOIN O3INNOW L3NT3H
{8 “¥3IHLI3 30TA0Yd SLAIINOD XHI

TAYYSSIDIN ST L3VYMIY

INJHEND Y3A0 ALITIGI9INTIUND
H333dS QIAOHdW] “SNOILV¥3d0 1071d
JIONIS ¥03 TWIILI¥D 3¥¥ S3nD o10nv
ONY NOILVOINAWWO) HO33dS ¥¥31)

£5:034351003Y

LHOT3M (33w S-0TA30 3A110310¥d SSIGNITE
HSY14 ONY "¥3ISVT 38N 3181SSCA ONY “W3LSAS
ONTLHOIS OWH HiTM [3W13H LHO1T4 XH3 NYD

EXHY 404
03d073A30 18 AV14SIG QIINNOW 13WT3H
378Y¥ic 122V ONY 3A1103443 NV NYD

¢§377404d NOISSIW ONV ANVIMWNS
300N 1YNOT1V¥3d0 NIAID ML N]
XHY JHL 3.¥43d0 L10id 31INIS v WY

INIWIIVLS INSS]
03A1430 N3V

SOI3T4 OWIW 49 ONILSI® 25¥E vlvn S3nSCl Y~

¥E010 1L
£e010 (1}
€2010 M1
12010 91

e

3000
3nest WL




i

03A0S3Y
NIHM

[EL] 13H/Wd
054 Wd
10 J00v¥1

"S31001S NOTLYIWIS NOILYLS
M3 YSYN/AWYY  "S1INS3Y 1Ly

INIWNOSIANT LYBWOD 3HI NI
A13AT103443 31V4340 TIM LVHE
W3LSAS NOTIIN90J3¥ 3010A d013A30

"NOISIO30 IN3WITANGD M3¥D IYNI4 0L
¥01¥d SHSYL LHOITJ ONIWYOJ¥3d 31[HM
INIWIOYONT SIXY-340 40 SSINIAILDIH43

JLYAIVAI “NOTLY¥IO 14V3ONIV
31Y904¥NS ONY NOTLVIMWIS HINOWHL

"NOISTJI0 LN3WITdW0d
M3¥D TWNIS 01 ¥01¥4 SITLITIBYAYI
W3LSAS 0350404d 31¥NIVAI

NOILv¥3d0 1071d 319NIS
30 ALINIBISY3S NO 1DVdW!

"G30v¥930 39 GIN0M IINYWY044Id
NOTSSIN ONY 334930 ¥OIL1¥D v Ol
03SY3YINT 38 GINOM QYOINIOM 10T

03103y

38 771% {¥3S KL 40 ALITIBYATA¥NS
ONY SSINFAIL03333 TYNOLIV¥340
HOIH 001 ST OYOIXYOM 10714 4!

“13A37 Q3Y1S30 3HL HIYIY LON AVW QY01
YYOM NOTLYOTAYN 10714 40 NOT1DNO3Y
"SNOLLYY340 1011d 3198IS 0L 1¥OIL14D

CAYOINIANT 000 3HL NI

14V4JUTY ¥3IHI0 YO G3IV143¥ INI38

1IVEOYIY 30 35041 HIIM WVWO0D

XHT 404 SINIWIYINOIY 3ONYW3O03¥3d
JATLINIO3 ONY JOLOKOHIASE 00 MOH 85010

"SNOTLIONOD 1YBWOD ¥3ONN SIN3NIYIND

-3 1336 01 3UNLVW ATENITOT44NS

¥¥3ddv [ON S300 A90TONHIIL

"OYODIYOM 101d 32N03¥ 0L A¥YSSIIIN
3YY SWILSAS NOILINS0D3Y 3II0A 6EOLO

¢A1IN4883IIN5
SNSYL 3S3HL WY04¥34 ATIN3YUNINGD
10714 IHL Nvd " INIWIOVON3
SIXV-440 NV NI NMO 03134301
IHL 9NISN AT3AI133343 3TIHM
NSYL NOLLYNOIS30 1394¥1 v W¥04¥3d
H0/ONY 104LNOD LHIIT4 NIVINIVW
01 10714 ML ¥04 ININININD3Y

¥ 30MIONT SNOISSIW LvgW0d 1¥IS 9010

'NOTLYOTAYN ¥3H1Y3M 3ISHIAQY/ION %04
GIYIMOIY (YKL NYHL SSIT Sf AVIdSIQ

dYW 3HL ¥04 3Sv8 Vivo 1ISI0
3HL 30 AJVHNIOY/NOTLNIOSIY 3HL $£010

AINIOY
17818
-NOdS3y

- c

NOTIMOS 03504044

13v4n]

(848 sersiy)
S0T314 0w3w 40 ONTISIT 35¥8 YivO SINSSH

nssi 3003
ShAL 30651

a wn
Z s

=
w
=

¥ E/ED €/80°1

S0 |

ON NOT1S3ND
WIALIYD

A-24




11 10

S5320NS NOISSIN ¥04

ALTITEIX3T4 INIIOI4INS S30IA0¥d

N9IS30 WILSAS 3HL 1¥HL 3¥NSSY

01 NOILYAIYAT T¥YNOTLVY3d0 QWY

Wd NOLLYIMWIS 'SISATYNY WY0I¥3d

SINIWIYINOIY NDISIC
31V13404ddY HSI18YLIS3 ONY

“3W0H NANL3Y YO/ONY

NOISSIN 3HL 3131dW00 01 378YNN
38 AVW 10714 3H! ‘0318¥SIQ

SI ALINIAYAYD (N3WdIND3
NOISSIW 3HL 40 Lyvd 41

$34n03)

~0¥d AON3O¥3INI WY04¥3d A1In4SS300NS
0L ALINIBY4YD 3HL NOdN SGN3IJ30
ALIVIBYAIAYNS L3VyO¥IY ONV INVANID0

"AT9NIONOdS3¥Y0D Q3SYIYINT S1500
ONY 3WIL ONINIVYL ONY 0355300V
38 01 3AYH 0INOM S3ANLTLEY ¥3MOT
H1IM S10Md N3HL 381 ST SIHL
31 77004 (011d IHL 50333 LVKI
NOILY1Nd0d IRL ONOWY ALTINVND
INIIJTJ4NS N1 378YTIVAY 10N 33¥
LYH1 S30N[11d¥ YINO3Y AvW ONY
W3031¥1d WILSAS SHOGYIM XI1dW0D
ATHOIH v ST XHY 03504084 3hi

0S3 01 ¥01¥4 Wd S3YN0II0¥d AINI9YIWI XH1 SSISSY
0S4 0L ¥0I¥d J00v41 ( NMONYNN)
AJNIOY NOT1N10S 0350d0%d
03A7053% 3818
NIHM -NOdSTY

13vdu]

(Sud 43151y)

CNOISSIW 341

W¥0443d A13AILD3343 ONY S300K
INING 10T 030VHI30 “SIINVHD
KOISSIW 01 1JV3¥ 0L ALITIBIX3N4
JHL 1071d 3HL #OTIY N9IS3I0
439W3IN MIYJ ITINIS 3K SI00

"1071¢ 3T9NIS ¥ A8 (3WMOs93d 38 NVD
S3¥NM03308d AONIZYINI 1Y VK]
J¥NSSY 04 S03IN XHY 40 N91S3Q

STV

ONINTYNL LNIYEND JHL INTSYINON]
INOHLIM ONY "SW31SAS IN3¥¥ND

40 150D "3WIL 3H1 NIHIIM O3INIVYS
A1N485320NS 38 (S10114) S301VH340
378v

a
w
=
ac
@ —

SO12313 0AN 40 ONILSIY ISYE Yiv0 SINSSI XKH™

Iv010

07010

IR AR ¥4 IOV SV TH

A-25

6071

0 9/90 €/€0°€/80 .

ON NOI1SIND
W2LLIND)




*

3310838
N3Hm

054

G54

IS

Kd

Wd

-NCdS3Y

ONINIVYL 3AT103443

d073A30 "SOYVYONYLS NOIS3O 4H ISIAZY
"S3TLIVIBYAYD SSISSY OL SNOILVATYAI NV
NOLLYINWIS “SISATYNY 1IRONOD
"S319070NHIZL INISSIV0¥d NOTLYWSOSNI
ITLIY) 30 ININGOTIAI0 31¥¥31300¥

"SINIWSSISSY TWNOTLYY3d0 ONY
NOLLY 1AKIS HONOUHE S319010N
-HJ3L ML 2EVIIWAZ CNOTSIOI0
INIWI VWO M3YD TYNT4 0L ¥0lye

$53020S NOISSIW 3034

MI7191X314 IN31I143NS SIOTAO¥d
NIISIG WILSAS IHL LIVHL F¥NSSY
01 NOIIVATYAI TYNO]1V4340 ONY
NOTLYINWIS "SISATVNY W¥0343d

03303y

A1Y3Y¥9 38 11IM ALITIBVAIAYNS ONY
INIWHST1dW0IJY NOISSIN XHT ¥3aw3N
M3¥D IT9NIS "03d013AI0 ATIN4

10N ST SWILSAS Q3LVYWOLNY HilM
NOT1V¥93ILNT INTHOVW-NYW 31

SSINIATL0I4HI
TYNOT V4340 01 TIILIYD ST S1398vL
40 NOILISINODY G1dvY ONY 31v3N20¢

“INOK N¥NI3Y HO/ONY

NOISSIW 3HL 3131aW0J 01 318¥NA
38 AYN 1071d 3HL ‘0318¥S10

S1 ALITIBYAYD [NIWdINOI

1IVdN]

(Bad saysiy)
SCIITI Cw3a 30 ONILISIT 35¥G wivs S3NSSI xwT

"OVOTY3A0 3ATLINSOD

ONY NOTIYWOLNY NI S3440-30VH

ONY S3ASST SS3¥00Y A11Nd 1ON

00 SOYYONYLS N9IS3G JH ~(3SSISSY

A13(314W00 N338 L[ON SYH NOTLVY14O

Y38WIN NI 31INIS STLYIOWNOIIY

NOTLVWOLNAY D14103dS MOH ONY
031VWOLNY 3¥¥ SW3LSAS [¥HM 99010

CSNOTLVY3IdO ¥IBWIW M3Y3 I1ONIS

3AT133443 NSSY 01 03LvWOLINY

ATIN3553300S 38 SS300¥d
NOTLISINDIY 139¥V1 3HL N¥2 €9010

CNOISSIW 3mt
WY0483d A13A1.03443 ONY “$300%
1NN 1003 030VY930 “S3ONYH)
NOISSIN 01 12¥3¥ O1 ALI1T18IX3V3
3HL 10114 3HL #O11Y NDIS30
¥38WIN M3AD 310N

03AT¥30 N31T¥ 3nsst

sL/re/et

A-26

o

[4RYAYSY) I VAN

ON NO11S3N0
RAINIER




SI90I ¥38Wzu

M3¥J 3ONIS 3AIIHOY OL ALITi8YdYD
JHL JLIVNIVAZ ONV NOILYWOLRY
104LNGY LHOIS 03504084 40

“AISN0INYLICKIS

1H914 ONY 474 0! 318YNN

SI HOLYIAY 3H]1 343HM INIOd
341 OL 3SYIYONI AVW QVOTINNOM

3015100

SNTLVYIRITNGD 33 QINOHS
34 NIHM [1d%J03 3HL 3QISNI
AYIN3 V1YQ NO NOIiN3LLY
SNJ04 0f Q33N AVK YOLVIAY

"3WOH NYNI3Y ¥O/ONY

NOTSSIW 3Hi 3137dW0J 01 338VNR
38 AW 011d 3WL "0378Y¥S10

SI AL1718YdYD IN3NGINO3
NOISSIW JHi 40 1¥¥d 41

CNOTLYYId0 ¥3WIN M0

379815 01 WIILIYD ST HIIHM

J08LN0J [H9ITE J1LvWOLNY 3HL
HS17dWOJOY AD0TONHIIL N¥J 9010 911

CSNOILYY3d0 11M3SSIIINS 404 0I¥ING3Y
ST3A3T G1 QYOTHYOM 3D103¥ SWILSAS
AYINT ¥1VO LHOITJ-NI NYD MOH ¥3010 CTI

¢NOISSIN 3H]

WE0443d A13A11D3443 ONY 'SI0OW
ININGINDT 030¥¥930 "SIINVHD
NOISSIW 01 10¥3¥ 0L ALEIIBIXINY
IHL 10714 IH1 MO1TY N9IS30

P

0S4 wd SILLITIBYAYI WNLIY 3NTWYIL30
“GYGINYEOR
10714 318V3OVNVW 3LVOITVA
0L 1d3INOD 3HL 40 NOILVHLS
354 0. ¥0Iyd Wd -NOW30/ INIKSSISSY 1INONCS
$5320NS NOISSIW 404
ALTT18EX374 IN3IOI44NS SIGIACYd
NOISI0 WILSAS IHL LWML 3¥ASSY
OL NOILYNIYAY TWNOTIVH340 ONY
1T 10 L NOTLYIWIS "SISATYNY WH¥03Y3d
AINI9Y NOI1M10S 0350d04d
N3A0538 3181s
NIHM -NOdS3Y
PO ol N L

LJvdWI

(8ud yaisiy)
SGYIT4 OWIW JO ONTESTT ISV viv( SINSST XMy

#38W3W M3¥D 3T1ONIS 3HL S30C CROLO <.
INIWILIVIS INSST 3000
03A1¥30 N31TY nesy W)L
i
< e e

A-21




WY§903d 1€d

NYY504d 1td

11 10 01 ¥0l4d

054

L

Wd

L]

NMONYNQ

NMONNNN

ININIVYL 31¥I¥d0¥ddY 40
IN3W40IIA30 ONY “NOTLYDI31TVND
13INNOSY3Id ONY 80 30 NOILINI3IQ
NOTLVIS M3¥D 40 NOIS3Q WhWlldo

"0S4 01 ¥OI¥d Q3IHSIBYLSI 38 QTNOHS
SSINIALLIISAT ONY ALIIBYIIVAY 40
JINVHNSSY  "SITO0T0ONHIIL AVI4S1Q

QONY ¥OSN3S 03¥IN02Y¥ 40 ININAOIIAI0

¥SI1Y¥ HOTH 3HI I1V¥3I300¥

"SNOTLIONNS 14¥30¥1Y

¥3H10 INITIOYINOD ATINIYININGD
JI1HM 33 TI0Y1NOD-WHY-301S,

¥ ONISA XHY 3HL INTATS YOIVIAY
IHL 40 SSINFATLIIF43 WL ILVNTIVAZ

03A05 3
NIHM

AINIOY
8IS
-NOdS 34

3

NOTIMI0S 03504044

"NOILYOYY930 NGISSIW NI LIMS3Y Ave
SWILSAS H108 0 ¥3IHLII 30 3IN3SEY

"NOTL¥QV4O3Q NOISSIN NI 1111534 Ave
SWILSAS H108 ¥0 ¥3HLI3 40 3INISEY

JONVKY03Y34 NOISSIN NO
‘ATZLYNILIN ONY ONINNYW LINA
'ONINIYY1 ONY S3INNOSY3d NO “N91S30
NOTLYLS M3Y¥D NO S10¥dWI 3NSS!

"YIHLYIM ISY3AQY NI ONv JHOIN 1V
0304930 A13¥3A3S 38 V1M NOTLITdNOD
NOISSIN "ALITI8YAYY STHL LNOHLIM

NOTLONGIY OYOIXYOM NOdM
SON3dI0 LN3WHSIIdWOJIY NOISSIN ONY
3ONYWA03¥3d 10T1d IA14I3443

1Jvdu]

TRat sarsey)

CSIINOTAY NOILYOI4TIN3GI NOILVOIAWN
NOTLYIINOWWOD Q3LVYOIINT 9

YYOVY JAYM ¥3LIWITTIW LPOHLIM
03A3IHIY 38 NOTLVY3d0 10114 IT1ONIS NV

SJINOIAY NOTLVII41INIOI “NOTLIYOIAWN
"NOTLYIINNWWOD 03LVYOIINT 3

YYAYY IAYM H3LINITIIN LNOHLIM
03A3THIY 38 NOT1V¥3d0 i071d 319NIS NVI

CALITTLIN-XHT 3HL ¥04 ¥IY¥3L1IHD
NJIS3Q NOILVIS M3KZ 3kL 34V [VHM

ININAOT3A30 NS1Y HOIH

¥ SI ‘NOILNT0S3Y ONY ALTATLISN3S
318Y1INS K1IM M31A 40 01314

3018 ¥ SININ0IY HOIHM "SNOTLIONOD
YIHIYIM ISHIAQY N1 GNY LHOIN LV
30N ON1LVOJAYN 304 W3)SAS 3H1

0355355V

AN N33T G0N SvR IRTL INYS JH]

19 SNOLLONRY ¥IHIC INTII0HINOD ONY
L4ITI0HINOD-WEY-ICTS. ¥ KITH 1VDNTY
IHL INTATS 01 GILVI3Y QYO INYOM

ELT|

SMI3T3 OW3W 4O ONTIGIT 0¥R w,w] SIPEST XWT

650'0

65010

69010

gpcic

3000
Insst

- LY

40T L

80 L/8LL

ON NOT15300
WO 1182

A-28




1T 10 01 ¥0I¥d

1T 10 01 ¥0iyd

WYY904d €4

13A1053
NIHM

J0Qvyl

Shl-we

00y

AINI9Y
31818
-NO4S 3y

1
3

"SITLTNIBY4YD NOTLVLIS WYOM
JONVNILNIVW ONV ONiNNYId NOISSIW ¥04
SINIW3¥IND3Y 0311130 HSI18YISI ONY
SOIIN YINIVINIVW ONY MIYOYIV 3HL 40
INIWSSISSY HId2Q NI NY £INONOD

"SLINM NI JINYNIINIVR 404
ONTJ4VIS NI SNSYL JONYNIINIVW-NON
01 NOTLN3.LY 3i9INd0¥ddY A

"S3ILITIBYAYD NOTLVLS W3OM
3INYNIINIVW ONY ONINNYId NOTSSIN ¥04
SINIWIZINGIY 0311¥130 HSIBYISI ONY
SO3I3N YINTYINIVM ONY MIYIYIY 3HI 40
INIWSSISSY H1d3G NI NY 1DNONGD

NGI1N70S 0350d0%d

“3ONVNILINIVIW

ONY ONINNYI4 NOISSIA Y04 S311IT10vY
ONNOYI NO LN3ON3430 ATHOTH 38

71IM XH1 30 SSIN3ATID3543 1VBWOD

"ONTLIN3I3Y

NT OYT 3Y34 TW§3A3%°Y 3Lv3I¥D

NYD ONY Q3LVILINT 38 Ot "¥NLINN.S
130ddNS ONINIYNL 3LVAD30WNT 3S0¥)
SINIWININOIY YINOINVW I LVW]1SIHIONN

JINYNIINT YR

(ONY SNINNYId NOTSSIM 304 SITLITIIVS
ONNOYD NO INION3430 ATHIIH 38

TM XHY 40 SSINIATLD3443 LvAWD)

NOTLYOYY93Q NOISSIW NI 1INS3¥ AVM
SWILSAS HI0B YO ¥3HIIZ 40 JINISEY

(Bad vd1SLy)
D134 W 4D ON!

jed

217 2SYR wivO SINSSTE v

"SITLIATLIOV JONYNIINIVIW

ONY ONINNYId NOISSIN 03Sv8
331NdWOD 3HL ¥04 QIN1J30 NI3B LON
3AVH SNOTLVYIQISNOD ONINIVEL ONV
SYOLOVS NVWAH ONY SINIWI¥IN03N
ONY S3111718vdYD 104

"S3SY33030 NOIL1¥Ind0d
ICNYNIINTYW 3HL SV ISVIMONT AvM
YINIVINIVW TNOTATON] ¥3d SHSVL

JONVNILNTVW-NON SO INAOKY ML

"SILITATLOY 3ONVNIIN] VK

ONY ININNYYd NOISSIW G35ve
¥31NdW0D 3HL Y03 G3NT43Q N338 LON
JAVH SNOTLVYIOISNOD ININIVYL ONV
SHOLIVS NYWNH ONY SINIWI¥INOIY
ONY S3111718vdY) 104

CSIINOTAY NOIIYIIJIINIGT “NOILVOIAYN
"NOTIVIINAWNOD G31V¥93IN] 3

YYQVY JAVM ¥ILINITTIR LNOHLIM
G3AITHIY 38 NOIIVY3I40 10710 3T9INIS NYI

IN3IWI[YIS 3NSST
G3A1430 NI

9001MW

6101k

LE010

65010

o

BL2L/20°E/50°2

A-29

yroe/8e L




]

110 01 ¥014d

054 01 ¥01y4

IT 10 01 ¥07¥d

3A7053y
NiHM

300yl

SI1/4d

J00v¥L

-NOdS3¥

"SITEITIBYAYD NOTLYIS WYOM
JONYNIINEYW ONY ONINNYId NOISSIW 304
SININIYINO3Y 03TIVIIC HSIIBYISI ONY
SOIIN YINIVINIYW ONV MIYYIY JHL 40

ININSSISSY H1d30 NI NV 1INONOD

(4400 NI
3GNTINT SISATYNY 11INS 3 ¥S¥1
WY02¥3d  NOISIO 14VYIHIV HOLINGH

"S31LITIEVAYS NCILVLS wWyov
JONVNIINIYW ONY ONINNYIG NOISSIW 404
SINWIYINOIY 031IV130 HSIBYIST ONY
SO33IN YINIVINIVW QNY M3BO¥1Y IHL 10
INIWSSISSY H1d30 NI NY 1ONONOD

SITLINEYYD NOLLYLS WHOM
JONYNIINIVN ONY ONINNYId NOISSIW ¥04
SINIWIYINOTY 0311V130 HSIIBYISI CNv
SO0IIN YINTVINIYW ONY M3YDYLIY FHL 40
INIWSSISSY H1d30 NI NV 1INONOD

NOLLNT0S 03S0d0dd

JINVNIIN] Vi

ONY SNINNYd NOISSIN ¥034 S3TLITI0VY
ONNOYY NG INION3I430 ATHOIH 38

UM XHY 40 SSINIATLZIL43 {vEWOD

"JYNLINYLS

30304 ONY ONINNYW LINP
ININIVYL NO LOVAWI WIINILO4
"NGITIVNIWY3[30 SCW 40 [2VdW1
§440-30v¥1 N9IS3C I¥IINI0c

JONVNIINI v

NV ONINNYId NOISSIW 404 S3T11TI0V4
ONNOYD NO LN3ON343G ATHOIH 38

T1IM XHT 30 SSINIATLI3443 LVEWOD

JONVNIINI YN

ONY ONINNYId NOTSSIW 304 S3TLINTOVS
ONNOYD NO IN3ONI43G AIHDIH 38
TIM XHY J0 SSIN3ATLII4:T LYENOD

N

Hud Larigy)
SOTILY OW3w 20 INTIG) Y IGYR v Y] SN

SITITATLOY JONYNSINIVM

ONY SNTNNYId NOISSIW 0358

¥3(NdW0D 3HL Y04 CGINTSIG N33B LON

FAYH SNOILYY3OISNOD SNINIYHL QNY

SHOLIVS NYWAH ONY SINIWIYINQIY
ONv S3TLIT18YAYD 1704 LEOLO

¢33THY M3¥3 ONIQNIONT SOW
37HHL NYHL JMOW ON A8 07W¥04¥3s 38
SNOTLINNS JONYNILNIYW LIND 1TV N¥D

mm_Hu>_Hu<mzuz<zmkz~<t
ONY ONINNv ¢ NOISSIW Q3SY8
¥31ndW0J 3KL ¥04 Q3INI1J3G N338 ION
JAYH SNOTIVY3O0TSNOD ININIVNL ONY
SA0LI¥S NYWNH ONY SINIWIYIN0I
ONY S3ITLTTBYEVY 103 (o0:w

SITITATIOY IINYNIINIVW

ONY ONINNYTd NOISSTW 035v8
¥31NdW0I 3HL 04 OINT430 N33 LON
JAVH SNOTLYH3OISNOD ONINIVYL ONV
SY01Iv4 NYWNH ONY SINIWININOIY

LEG

(SRR

v/ /20t

yrL 3700 €790 ¢

NI 72 TR W Ol A TN

A-30




054 01 ¥01¥d 200v¥1 {NMONYNN)

"S310N1S NOTLYINWIS NOILVIS

[EH 13H/Wd M3IYD YSYN/AKNY S1TNSIY Ilyv

053 01 ¥01¥4 200V31 {NRONRNN)

S31001S NOTLYINWIS NOTLYIS

“ATBNTONCESINN0D QISVIHONT 51500
ANV 311 ONINIVYL ONY 03S5330¥
38 01 3AvH 0IN0M S30N]11dY ¥3M0)
HLIM S10T1d N3KL “3n4L ST SIHL
41 71004 1071d 3H! S0334 IVHL
NOTLYINGOd JHL ONOWY ALILNVAD
INIID1J4NS NI 3I8YTIVAY LON 33V
LVHL $300111dV 381003y AW ONY
WI041¥1d WILSAS SNOIYIM X31dW0D
ATHOIH ¥ ST XH1 0350404d 3H)

NOILVY3d0 10714 3TONIS
40 ALITIBISYIS NO 10VdW]

TONIONOGSIWN0D GZSYININT S1S00
GNY JWIL ONINIVYL ONY 0358300V
38 01 3AVH QIN0M S30N:1.dY ¥2MO1
HIIM S10TId NIHL "3yl SI SIKL
i1 71004 1071d WL €0334 LVHL
NOTLYINAOd 3H1 ONOWY ALLINYMD
1N3121440S NI 318Y1IYAY 10N 33V
1¥HL SI0R1TLAY 3YIN0IY AVW ONY
WY041¥1d WILSAS SNOJY3M X3TdWOJ
ATHOTH ¥ ST XH1 (35040¥d 3H1

NOT1¥¥340 10114 3TONIS

¢S31LINT0YS

ONINIVEL INISYNT IHL INISYIYINI
LNOHLIM ONY "SW3LSAS IN3¥¥ND

30 1500 “3IWEL JHL NIHLIM QINIVAY
A1104553200S 38 (S1071d) S¥01¥¥340
318YIYAY 3HL N¥D (S300111dV)

CAYOLINIANT Q00 3HL NI

13V40YIY Y3HI0 ¥0 Q30¥143¥ ONI3IE
13VY081Y J0 ISOHL HLIM 3¥VdWOD
XHT 404 SIN3WIYINO3Y IOINVWY04YId
JATLINGOD ONY HOLOWOHJASE 00 MOH

«SITLITTIVS

ONINIVYL INFYEND IHL ONISYINONI
INOHLIM ONY 'SW3ILSAS LN3¥¥ND

30 1S03 “3IWIL 3KL NIHLIM Q3NIVY]
A1104553000S 38 (S1011d) SO1¥¥3I0
3I8VIVAY 3HL Nv)

CAYOIN3ANT Q00 3HL NI

13V82¥1Y ¥3IHIO YO 03)¥1d3¥ ONI38
L3vyO41V 40 3SOHL HiIM 33¥4W0)
XH1 404 SININIYTAOIY IINYWYO0J¥3d

£0010

8s0ic

€0010

379/v0 ¢

D 9/%0°€/¢0°¢

13H/Wd MIYD YSYN/AWHY SIS 11N ¥ OE/E0 €

40 ALTT(BISYIS NO 1JVdW]

AINIOY NOTLNI0S 035040¥d 1vawi ON KO11S3N0
G3A10538 1818 W18
NIHM -NO4S3¥
{fud aarsty)

SO13LS OWIW 40 ONTLSTY 3SvE v va SISl xW®




PN STy

353 0L ¥01¥q

054 0i ¥0ldd

(S4 01 40ind

1110

ONL X1 T0A N ¢¥ ¥OL

3307092y
NIHM

0S4 01 ¥0T¥d INSSI 3AT053Y

3! ONY SISATYNY ONTOONO 3NNILNOD

"0S3 0L ¥01¥d NSS! 3A10S3Y

200v41 GNY SISATYNY ONIOONO 3NN]INGD

"0S4 0L ¥01%e INSST FAI0S3y

J00vy1 ONY SISATYNY ONJOONO 3NNILNOD

"ONINIVYL 31VI¥d0Y¥ddY

J01A04¢  “IWNSYIN D1YLIW INISH

40 ONYILJINOIS 1I¥H3A0 3NIWY3L30

Wd 01 SISATYNY 3DNYWY0J¥3d 1INONOD

200v3L (NMONYNN)

AIN3OV NOTLN10S 0350408d
3818
-NOdS ¥

"SSINIAL 103443
198W00 300034 111 13A31 1INR KL
1V ONINIVYL 31¥NOI0Y NVHL S531

"SSINIALLI34S3
L¥8W0D 300033 1IN 13A37 LINN 3HL
1V ONINIYNL 31¥RD30Y NYHL S531

SSINIALL03443
LVSW0D 30C3¥ 11IM 13AIT LINA 3M1
1Y ONINIYHL 31¥NDICY NYHL SST1

"S3IIS (QYVONYLS ONV J1¥13W

40 XIW ¥ SNIVINOD XHY 41 A11¥1334S3
$S3304d ¥iVd3¥ IHL AVI3Q ONV A1LS0D
JA0¥d 0IN0D JYNSYIW JTHLIIN 4O 35N

3417 ONY 14V¥081Y

40 S50 "S¥O¥Y¥I 3IBVYIA0ITYND

NI ONILINS3y "dMIYE STk

SHO¥Y XH1 30¥1d 31ONIS ¥ '379n0¥L
OINI S139 INICNLS N3IHM INIONLS

3HL 3014-¥3A0 01 ¥OLONYLSNI 3HL
SLIWYId LIV¥O¥IY 3V 2 ¥

12Vdn!

(8.3 sarsy)
SQ13T4 OWlW JO ONTISTT 3SY¥E viv0 SINSST xu2

CONINIYEL woilov.

ONY NOTL¥OI4IWNl3Y “S10iNS

WILING 40 SWY3L NI SYINIVINIVK

ONY S¥01¥¥3d0 ¥04 SIN3W3JINOIY
ONINIVYL LING 3HL 3yv LVHM £00LS

CONINIVYL T92110¥)

ONY NOILYDIJITVAOIY ‘STTINS

TYILINT 40 SWY3L NI SHINIVINIVW

GNY SHOLYYIdO 404 SININ3NIND3Y
ONINIVEL LINN 3HL 33V LvHe 0i01k

CONINTYYL WOTLIV]

ONY NOILYD1417¥R03Y ‘S2TINS

IWILIND 30 SWH3L NI SYIN[VINIVK

ONY SYO1Y¥3d0 304 SINIWIYINDIY
ONINIVYL LINO 3HL 3dY LWHM 15010

CONTNIVYL IONYNIINTYR
ONY INONYNILNTVW NO 33NSY3IN
JI¥13W 40 LOVAWI 3HL ST LYHM 800(NW

«NOT1YS
-14100M XHY 32¥13-2 ¥ 30 SIINM OF
ON1Q1314 JAISHIAXT ATIATLIBIHONG
(NOKLIM 13A37 LINR 3HL |¥ 3NOG 38
ONINTYYL IVIS N¥D MOH (1¥3S) (00t0

IN3WILYIS 3nSS] 3302
G3AIN30 N31Y ERS

py
-

)
-

10°6/20°y

ON NOJ1S30n0
WAL

A-32




0S4 CL ¥01¥d  J00V4L/Wy

0S4 0L ¥C1¥d  J00vYL/Wd

NGILINGOYd 01 30T¥d S11./ud

AINIOY
N13A70538 1191s
NIHM -NO4S3¥

364 21 ¥01¥d 3NSSI
3450539 ONY (SHOLIVHINGD “d101
"4108) SISATYNY SNIOSNO 3131dW0D

"054 01 Y01¥4 3nssl
3IA10534 ONY (SHOLIVEINOD ‘131
'd108) SISAIVNY INIOCNO 3:314W0D

53 0) Y0lye INSS!
IA0S3 ONY (3INVNILNIVN 13A37 OM]
"dL1531°¥312) S3ISATVNY INIOINO 3131dW02

0S4 01 30lyd INSSI
IAT053% ONY (IINYNIINIVW 13A37 OM}
"d131°¥3LD) SISATVNY ONIOOND 313100

"INIWA0I0 XHT AVI3Q NVD T3NNOSY3d
JINTYEL 30 ALITIBVITVAY ONV LIVYOYIV
40 ALIT18YVIVAY NIIMI38 HOLVWSIW

“1N3WADI430 XHY AY130 NVD T3NNOSY3d
Q3INIVEL 40 ALITIAVIIVAY ONV L4v3OY1V
40 ALIIBYTIVAY N33IM138 HOLYWSINW

ININIVHL SOW (3132335 3S¥3¥ONI

AVM SINIWIHINDIY XHT T¥ACTL10CY
N1-ISVHd ONIYNO N30¥NG ONINIVEL LINN
ISYIYINT AYW JONVNIINIVK 13A37 OML

ONINIVYL SOM 03133738 35Y34INI
AVW SININIYINOIY XH1 TYNOTLI00V
NI-3SYHd ONINNG N30YMQ ONINIVYL 1IN
¥k 13A3) OML

{8u8 saasu

£31v¥ 03123r0¥d
IHE LV ONICT2I9 XHY 1¥04dNS 0Q
31¥N03CY NYId SNINIYYL 3L SI

(31vY 031031084
3HL LY SNIQT313 XHY 1¥0ddnS Ol
31¥n030Y NvId ININIVYL 3HL S.

CO3HIV3% 3NV SNOILIONCD 3iviS AQY3LS
NIHM ONY O1¥3d NI 3SVHe, XH1 ONTYNQ
ONINIVYL JINVNIINIVM 13A3T LINN ONY
TYNOIINLTLISNT NO 3AYH JONVN3INIVW
T3A3T OML S300 LOvdWi LvkW

<C3HIYTY J8Y SNOTLIONDD 31v.S AQY3LS
NIHM ONV Q01§34 (NI 3SWHd, XK1 SNINNQ
ONINIVYL JONYNIINIVW 13A37 [INN ONY
TYNOTINLTISNI NO JAYH JINYNIINIYN

SCI3E4 OW3W 40 ONT(S]T 3SR viv( S3INSST ww”

« ¥ R

LIOtKW

5010

SLOlw

b

SO ¥/t

ON NOT:S3
WL

A-33




S

as4

0S4

0S4 0f ¥01¥d

0S4 01 ¥0I¥d J00VY1/Wd

33IA70534
NIHM

084
01 ¥01¥d 3NSSI 3AT053¥ ONY (¥01IvyINOD
W '¥312) SISATYNY ONICONO 3131dW0D

- 0383
0l ¥OTY¥4 INSSI 3AI0S3¥ ONV (¥OLOVHINOD
Wd ‘¥310) S3ISAIVNY ONJOONO 31379W0D

"0354 0L ¥0I¥d 3NSSI 3AT0S3¥ ONY

30041 (¥312) SISATYNY ONICONO 3131dW0)

"(S4 01 ¥0I¥d INSST
JAI0S3Y ONY (SHOLIVYINGD 'd1D1
‘4108) SISATYNY INJOONO 3131dW0D

"SLINA NI ININIVYL JAOYCWI ONY

IWIL ONINTVEL TVILINT 300034
T04LINGD ALIIVND ONINIYSL 3AOYJMI
"SININIYINDIZY YOLINYISNI 3In03Y
AYW A90TONHI3L ONINIVYL NI SIONVAGY

"SLINM NI ONINIVYL 3ACHdWI GNY

IWTL ONINIVEL TVILINT 30M03¥
T0¥INOD ALIIVAD ONINIVYL JAQUANI
"SIN3NIYIND3Y HOLOMYISNT 3IN03Y

AVW AQGTONHI3L ONINTWYL NI S3INVACY

"S1500 ONINIVAL WH31 9NGY
3SYNII0 AVW NYYI0¥d IHI NI
Y31T¥Y3 M¥31 1V 404 ¥INIWYL
AYVRIYd SY XH1 JHE ONILYNOIS3IO

"ININAOI0 XHY AVT30 NYD TINNOSH3c
OINIVYL 40 ALTTIBVTIVAY ONY [4VHI4IY
40 ALITI8YIIVAY NI3ML38 HOLVWSIw

AIN39Y

38is

-NOdS3¥

13vdn]

{526 yaasiy)
SO7314 Cw3w 40 ONTISIY 3S¥8 ¥1¥Q 53NSST XW™

CONINIVYL LINM ONY IVILINT 304

S319070NHI3L (ONINIVYL 030038W3

ONINTVYL 03LSISSY Y¥3LndWnd 40
JOVINVAQY 3Nvi NOIS30 XH1 3HL T7IM £101MW 80y

CONINIVYL LINA QNV TYILINT 304

SIIS0ICNHIIL (ONINIVYL 030038m3

ONINIYYL G3ISISSV ¥31NdWOI 30
JOVLINVADY 3uyi KR2IS3I0 XHY 3wl TIIM $50°C 30y

A-34

"M¥31 30NTONT 0L G2HSITBYIS3

38 QINOHS 13Y40Y1¥/W3LSAS/WYHI0Nd

ONINIVAEL XHY 3HL  "XHT A8 Q3IVdY

38 AV [4VNOMIV ONINIVNE LNIYYND
AYOINIANT 3HL SY3INI XH FHL S¥ 05010 (2N

<31¥¥ 03133r0¥4
IHL 1Y ONIQTZ.4 XHY 1¥04dNS 01

31vAD3I0Y NYId ONINIVEL WL ST 001G 90 »
ININILVIS 30SS] 3002
3IATN36 N1V nss] LM




T

SNOILTONOD
QVOTNYOM HIIH 30NN 30NV
-WY0343d £,1071d IAOYdW]
NYD ONINIVEL 31¥1¥d0¥ddY

CONJOYOT HSVL HOTH 430NN
W¥04¥3d 01 ALINIgY S,1071d

I 10 300v¥1 {NMONYINN) 1¥0S 3HL ISY3IYINI ONINIVNL N¥D 61010 3Ly

ONINIVYL 31v]¥d0¥ddV 40
INING01IA30 GNY ‘NOTLYDI4IWAD
TINNOSH3d ONY 80 40 NOILINIS30

JONYWH04Y3d NOISSIW NO
"AIZLYWILIN ONY ONINNVW LINN
‘ONINIVEL ONV 1INNOS¥Id NO “NI1530

CYIYILIYD NOISIC NOTLVLS M3YD
2HL 34V LvHM CLAVYD¥YY ALIOLLN 3HL
NT ¥38WIN M3¥3 ONOJ3S JHL 404

11 10 01 ¥0I4d 300vy. ‘NOTLYIS M3¥D 30 NOIS30 WM1idO NOIIYLS M3¥D NO S10¥dW! 3n5S] SININIYINOIY ONINIYSL 3HL 3¥¥ LvHM 2£010 301y

WNLINYLS
32U04 ONY ININNVH SIND
“14d00 Ni ONINIVYL NO LOVdWI Tv1IN310d ¢43THI M3IYT INTONTONT SO
JNTONT - "SISATVNY T1INS 8 NS¥] NOTLYNIWY3130 SOW NO LOVJWI JIYHL NYHI 340W ON A 03W¥04¥34 38
0S4 01 ¥01¥d S11/Wd WI0443d  "NOIS3Q L4VHIHIV YOLINOA $430-30v¥1 N9IS30 W¥!iN310d SNOILONNS JONYNILNIYW 11NN 10y NYD 2001w ¥50°2/50° ¥
"SNOTLYAORNT

JUYMQUYH ONY JONYNIINIVN 13A31-2
S.50W JONYNILNIVW NI SNOTIWH3ILY
40 133dS0¥d IHL A8 QIiVO114W0D 3y¥
ININTYSL 3INVNIINIVN 40 SISATVNY 8i0iw 60y

"3I8VTIVAY S NOTLYWHOANI
030338 11NN LNINJOT3IA3Q 1d3INOD
GNOA38 {N3WSSISSY 3INNTINGD

"034V1S ATWYI4 38 134 LONNYD

1T 10 01 30144 S -Nd SININIYINOTY ONINIVEL JONYNILNIVW

(SIN3RYINDTY
ONINTYEL 30NC3Y ONY AJ1 TSNS

$1S00 ¥3MOT ONV IWIL SS37 NI

Y31 40 NOI1VYD[18hd J00vy. (NMONYND) ONINIVYL GIAOYIWI ¥0J IYIINILOd

AINIOY NOTLM0S 0350404d 1IV4K] ON NOT1S3IND
03A1053% 1818 WY
NIHM -NOdS ¥
(5.d sa1s11)
€97304 OWlw 40 ONTISTT 3SvE ¥ivQ GINSST wW°
51 °vd
o

ISP DS op




1T 10

I1 10 01 ¥014d

ONIQ1314 Of ¥01¥d

ONIG1314 0L 30144

9NI01314 0L ¥0INd

Y313 40 NOT1vd118nd

Wd

J00vyL

J00vyL

J00vyL

J00vyL

"ONINIVYL 31¥IYdOHdd¥

J01A084  “3YASY3IN J1YLIW ONISH
30 3ONYOISINOIS 1IV33A0 3NIW¥3L30
01 SISATYNY JINVWJOL¥3d 13NGNOD

"S3TLITIAYAV) NOILVIS WyOM
JONYNIINIVW ONY ONINNVId NOISSIN 304
SINIWIYINDIY 031IVL30 HSITBVISI ONY
SO3IN YINIVINIVA ONY MIYIYIV 3FHL 40
INIWSSISSY H1d30 NI NV LINONOD

"G3010AY 3¥Y SAI0A

ONINIVYEL WOILT¥) ONY SITINVONNOIY A¥Y
~SS3JINNN L¥WI F¥NSNI 01 3AT1334S¥3d
WILSAT 101 WO¥3 SISATYNY 3ANIINOD

"03010AY 33V SQI0A

ONINI¥YL TITLI¥D ONY SITONVONNO3Y A¥Y
-SS3J3NNN LYH1 3¥NSN3 0L 3A11034543d
W31SAS VI0L WOYS SISATYNY 3NNILNOD

"03C10AY YV SOI0A

ONINIVEL TYOILT¥D ONV SITONVONAGIY AdY
~SS3DINNN LVHL JUNSNI 01 3AT1I3dS¥3d
WILSAS Y101 WOY3 SISATYNY INNILNOD

G3IAN0S38
NIHM

AIN3OY

8IS

-N0dS3Y

"G311S OYYONYIS ONY JTYLIN

30 XIw ¥V SNIVINOD XH1 31 A77¥123453
SS3004d YIvdI¥ 3K AY1I30 ONY A11SOD
JA0¥d 07NOD FYNSYIM DTYLIW 40 35N

JONYNILNIVW

ONY ONINNY1d NOISSIW ¥04 S3TLINIDV3
UNNOYO NO IN3ION3d3Q ATHOIH 38

T7IM XHY 40 SSINIALLIISII LVENOD

(¥} ¥344NS AVW SSINIAILIISAT LINN
"SLINN GINT NOTLVYOIINT XH1 JO LOVAW!
IHL OL NOLIN3LLY 31¥NO3QY 1NOKIIM

"{¥) ¥344nS AYW SSINIAILIISST LINA
‘SLINA OLNT NOTLY¥O3INT XH1 40 1IVdWI
3H1 01 NGIINILLY 3LYNDIQY JNOHLIM

(¥) 434415 AVW SSINIATLIIIST LINR
"SLINA OLNI NOTIVH93INT XHT 40 LIV4NI
IHL OL NOLIN3LLY 3;vNd30Y LNOHLIM

S1S00 Y3M01 ONV WIL SS37 NI

NOILNI0S 03S040¥d

LIVdNI

(Bud s3s1|)

CONINTVHL JONYNIINTVW
ONY 3NINYNILNIVW NO 3YNSY3IN
J1Y13W 30 [IVAWT 3HL ST LVHM 800(W 10

"SITLTATLOY JONYNIINIVH M
ONV ONINNYId NOISSIW Q3Sv8
¥31NdROD 3HL Y04 G3NT43C N3IB LOM
JAVH SNOTIVY3CISNOD ONINIVYL QNV
SYOLIVS NYWNH ONY SINWI¥INOIY
ONY S3TL1ITI8YAYD 104 LEDIO

507314 OwdW 40 INTLSTY 3S¥E vivg SINSSI Xk°

o
CXHT 3HL HIIM O3NOL1YIS (3ONYNILNIVMW Q_u
'SM3¥D ‘SYOLVIAY) 14VHINIV ¥IHLO 40 <
SIN3WIYINOIY ONINTVHL 3HL 3¥V IV¥HM 800IS YLy
CXHT 3HL HiTM QINOILVLS
L4VEDYIY H3HIO 40 TINNOS¥3a ¥O3 )
SININIYINOIY ONINIVHL 3HL 38V Lk 920(W ¥y
CXHT 3HL HLIM QINOILVIS
L4VH081Y ¥IHIO 40 TINNOSEI ¥04
SINIWIYINOIY ONINIYYL IHL ¥V LYW L5010 ¥y
(SININYINGIY
ONINIVEL 30N03¥ ONY AJ1TdWIS
AS0TONHIIL MIN 40 3SM ML NYD MOH 02010 ¥r
ON NOTLSING
R AIIEN
QU N
¢ e L e
h eleasitedie - -




*IN3Wd013A30 ’

INIWGIN03 ¥IHLVIM GI03/I8N NO

AL1¥014d HOIN 30¥14 “ONJHLIOND

3A1103104d HLIM 316T1VdW0D

Ad SLNSISIQ XHT 3HL iVel 3YMSHY

JINYWHOS83d 4310705 NO L1DVdW]
ISYIAQY NV 3AVH N¥D ONIHICTD
IATLI310Y¥d YIHIVIM 00D ONV D8N E00IW E0 ¢ S0°¢

"S53230S NOISSIA GNY JONYWN04¥3¢
531G7CS NI NOT1ONO3Y WIIN3I0d

'S, 50W

1413345 ¥04 SINIWIYINO3Y A¥09ILVD
TYININ JSYIYOND ONY “3WIL ONINIVYL
JONYNIINIYN 3SYIYINI “AlINISY

"INSST 3AT063Y
BL SISATYNY AT4¥3 LINONOJ

XHY 304 W3LSAS 03iV¥D3IINI AR5 ¥ 3¥ASNT 01

SITITALIOV V3 CNY JONYNILNIVW 30070
S331A30 IAI12310¥d GNY INIWGIND3I NOTLYiS
M3¥D 40 123dSY INOINA JHL S3ISSIN0QY LVHL

SISATYNY 9NI1HOET NO1LVISMIY) Wi04¥3d

"XH1 Y04 W3LSAS 031Y¥9ZINI ATIN4 ¥ JYNSNI OL

S3TLIATLOV d¥Y4 GNY JONYNIINIVW 30NI3N]
"S301A30 3ATLO3L08d ONY LNINJIND3 NOTLYLS
M3¥D 40 123dSY INDINA FHL SISSIAQY LVHL

SISATYNY ONILHOIT NOTLVISMIND WY04Y3d

XH1 304 W3LSAS GILVHO3LNT ATINS ¥ J¥NSNI QL

SITLTATLIV dYv4 ONY 3ONVNIINIYN 30N10N]
"S321A30 3A1LIIL084 ONY INIWGINDI NOILYLS
M342 40 103dSY INDINA FHL S3ISSIHOQY L¥HI

-TI¥AY WILSAS 30V¥930 NYD SINIW
-NOYIANI GNY SNOTLIONOD TWNOILY
-¥3d0 3ISY3AGY ¥3ONN JONYNILNIVW

40 35Y3 404 N9IS3Q O 33NV

"NOISSIW 1V8W0J 3H]

4S176W0JJY 01 AL1NI8Y S.M3Y¥MIY 3Hi
NC [JvdW] TVIILIND ¥ JAVH ONILH9D
d¥Y4 ONY JONYNIINIYW 'NOILYISM3¥D

"NGISSIW 1v8WO3 3HL

HSI11dWOJJY 01 ALINI8Y S, M3YYIY IHL
NO LOVdWI WIILIY) ¥ 3AVH ONIIHOID
dyYd ONY 3ONYNIINIVW "NOILVISMIYD

"NOISSIW 1V8WOD 3HI
HSTTdWODIY 01 ALITIBY S,MIUIUIY IHL
NO LJVdWI YIT118D ¥ JAVH ONILHOIN

(213 "¥Iv43y IYILYN IL1S04NOI ONIHL0TD
3JATLI310¥d “ALITIBISSIIIY "9°3)
JONVNIINIVW NI SHOIOVH NYWNH Y3QISNOJ
AT3iVN030Y N9IS30 WIISAS XK1 3HL 5300

"03LYMIVAS ATTG4 N3I8 10N SYH d¥v4
NY JONYNIINIVW Y03 ONTIHOIT
030338 ST ONILHOIT NOTLVIS

43T 0L HIVOUddY Q3LVYOIINI N¥

GILYNIVAI ATINS N33B ION SYH dyv4
ONY 3ONYNIINIYN 404 INTIHOIT
030338 ST ONILHOLT NOTLVIS

M33) 01 HOVOY¥ddY Q3iVY93INI NV

031¥N1I¥A3 ATTNS N33 10N SYH divd
OGNV 3ONYNIINIVN Y03 ONTLIHOIT
"03G33N ST ONILHOIT NOILVIS

80°G/L0°5/30°6/50°§

A-317

SISATYNY ONTIHOIT NOTLYSM3YD WH0J¥3d

MY 0L HIVONddY GILVYOIINT NY (3010

d¥V4 ONY JONYNILNIVW “NOTLY[SMI¥D

AINIOV NOTLMI0S 0350404d 1JVdw] ON NO1JS3ND

(3A70534 ERL:IE WL
NIHM -NOdSY
(BuC woisi()
SM7314 OwiW 40 ONTLSIT ISVE VIV SINSST xWt
o 3TV
oo
Si800 00

‘ m . . . - . .
r - = . 4. - e [ e P S S A I W : . l PR - e

-




"NIIS30 WILSAS XHI 3HL OLNI
031Y¥93INI 34¥ SININIAQUJWI NOTidNOO¥d

JONYWYEO0¥3d NOISSIW 40 ISN3IdX3
JHL 1V Q3SVIYINI 38 ION LISNW

JONVWI04¥3d WILSAS
03A0¥dWI 3¥NSSY 0L CILVY9IINT ATTn4

NYY¥90Y¥4 1€ 40 L3VIS Wd GINNYIGI¥d NMONN 3IHL LVHL 3¥nSSY GVOTIOM JINVYNILNIVN ONV 107114 38 1SN INIWIAOYW] LINO0¥d £5010 60°S
e«
o
- "5.S0M -«
] 1413345 ¥04 SINIWININDIY AY093LVD
TYINIW 3SYZYON] ONY “IWIL ONINIVHL
JONYNIINEVW ISYIUINT “ALITI8Y
3 - IVAY WILSAS 30¥493G N¥D SINIW (213 "31vd3¥ WIYILIVW 311S0GM0D INIH101D
-NCYIANT OGNV SNOILIONOD TWNOILY IATLOILONG ALINIBISSIOY '9°3)
. "INSS! 3AI053Y -¥3d0 3SY3AQY Y3IONN JONYNIINIVW JONVNILNIYW NI S¥01Dv4 NYWNH ¥301SNOD
055 01 ¥01¥d d 01 SISATYNY AT¥¥3 1INONOD 30 3S¥3 304 N9OIS30 01 3¥NTIVS A131vn030Y NOISI0 W3LSAS XH1 3HL S300 LIGIN 80 S
'S, SO
J13133dS 404 SININIYINDIY AB093LVD
TYLNIN 3SYIYONT ONY “INIL ONINIVYL
JONYNIINIVW 3SYIYONT “ALITI8Y
-11YAY W31SAS 30vH930 NV SIN3W (213 "¥Ivd3y IVIYILYN 111S04W0D ONTHI0TD
-NOYIAN3 ONY SNOILTONOD TWNOILY 3A1103108¢ “ALIN181SS3INIY "9 3)
"INSST 3A70S3Y -43d0 ISYIAQY ¥IONN JINVNILNIVN JONYNILNIYN NI S30LIv4 NvWH ¥IQTSNGD
0S4 01 ¥0T¥d Wd 01 SISATYNY ATY 40 35¥3 ¥04 N9IS30 0L J¥mTv4 A131¥N030Y NIISIO WILSAS XHT 3IHL S300 LiO(W 80 5/10 %
3 LIVdn1 INIRILVIS INSSt 3000 ON NOIL1S3nD
(G3A7053 3818 03A1430 N3y 3NSSH WILLIND
LEL] -NO453y
{bud-uansiy)
SOT3E4 OWIW 30 ON.iSIT ISYE Viv SINSST XM?
3t e
“ q 4 L] e e
- o A sas ., | Y A PR " e " & e ——y




034

NY490¥d 14 40 L¥¥LS

334408

AVW W31SAS 3HL 40 SSINIAILD343
3HL 'YINILIND N9ISIQ 40 WeC3
JHL NI 03SS3Y00Y 10N 3¥v S¥010V4

CSNOTLYS340 D8N ONY “NOTIVYIdO SNONNIINOD
"SNOTLVY340 1VBWOD ONI¥NG 3N9ILV4 10714
ONY O0¥043A0 3ATLIN9OJ NI $3NSS]

SYO1OV4 NYWNK HLIW V30 NOIS3Q XHY

1o Wd (NMONYAN) NYWAH 4] "OVOTY3A0 3ALLINODD IN3¥EN3 IHL S30C 417N4SSIZINS MOH 60010 RIRYAT ]
"NOTLVY3d0 40 SIGOW
ONINTVYL 31¥1¥d0YdaV "1K3S38d . AQQNG, ¥ LNCHLIM 030v¥930 NI ATT¥1I3dS3 IINVWYO4
'SNOILYNI¥AT QVOTXYOM ND1S3I0 JONVWAOJY3d NO [OvdW] ¥31v3y9 -¥3d Y¥38W3W MIYD JIINIS 30V¥930
110 vvysn 1199300 QILVWOLNY “Q31VY93IN! JAVH ALITXNV/SSI¥LS/3INOTLVA AVW ALIIXNY ONY SS3¥1S “30911¥4 92010 oLL/10°9
“INIZIS 13WI3H ONY 3
- SINIWLSATQY ONILYIS “SAV1dSIO ONY !
d4¥ 1Jv¥0 ISt NI O3KHSIBYIS3 ST0¥INGD NO 133443 INWILINIIS ¥ XHY 3HL ¥04 QIHSIIBVIS3 N3II8 ICN <
d4¥ wd Y SINIWIYIN0AY JIYMIIHOGONHINY JAYR SINTWISIND3IY D1M13K0S0NHINY IAYH SINTRININ03Y O1H.3WOOHINY §S010 St§
"IINYHNI ONTOVNIYE NCILINNWWY T14V¥NIY ¥3d S¥31070S
¥301SNOC  SINIWIYINO3¥ NOISSIW SSINIAILI3443 OML HLIM 3NGO 38 OL SI ONIWYVIY
3AITHOY OL JOV4¥3IN: / W303LYi6 1YBWO2 30N03Y 17IM 13A31 fINM 3] "3H9 INOHLIM SILANIW G1 SI dyvd
i1 10 N32 907 SNOdY3IM ONY 1304 XHY NOIS30 LY ONINIYVYL 31¥nd3I0Y NvHL SS31 NI 3WIL ONNONY N¥NI 03¥IN03Y S00iS 01°s
"N9IS3Q WIJISAS XHT 3HI OIN! JONYWYO03NId NOISSIW JC ISNIdX3 JONVWYHOSY3d WILSAS
G31V¥9IINT 4V SINIWIAOYIW! NOTIINQ0¥d JHL 1V QISYIYONI 38 JON ISTW 03A0¥dNT 3¥NSSY Of 031V¥IIQUINT AT04
O3INNYId34d NMONY 3K] LVHL 3¥NSSY QVOINYOM 3ONVNIINIVW ONY [011d L} S
NOI1N10S 03504034 L1VdW! INIWILYLS INSS] 3002 ON NO!TLS3nD
1053y 21818 03A1430 NIV arest RLRIORE K]
NIHM -NOdS 3
(bud Jaysiy)
SOTI1S OWIW 40 NNTLSIY 3CYE Tivs SINSS] xx°
51 I0v¢
) ¥ =R’ ‘ y o 0
RN . A S - S SPeS R W G S ey M P e




It ie

as4

1l

Wd

“IN3Wd013A30

INIWdIN03 ¥IHLY3H 0100/I8N NO
ALTY0IYd HIIH 30¥1d  "ONIKLIOTD
JATLI3104d HLIM 31811¥dW0D

ST NOIS30 XH1 3HL LVH] 3¥nssy

"NOLLVNIWVINOD LVSWOO JO/QNY SNOILIGNOD
WINIRNOYIANT NO S1D3443 3SY3IAQY
IN3AJYd 01 W3LSAS 3AILD310%d
03714nSS34d QIYBAH ¥ 3Q1A0¥d

10€1 NOTYH HLIM 031¥]00SSY
SOUVIVH HLTVIH 31VIAITIY
0L SWIISAS SNIHSTNONILX3
3413 IYILNIL04 31VNTVAZ

171767975 vyvd "JzLnl
GiS-TIW 40 SLIWIT NIHEIM XHT NOIS30

S5300NS NOISSIN GNY IONYWE04¥3d
4310705 NI NOTIONO3Y TYIiNIi04

JONVRY0J¥3d ¥IONISSYd ONY
M3¥D [I¥AWI NV NOTLYNIWYINGD
Y0/0NY S3W3¥LX3 F¥NLVY3dWIL

SIN3W1YYIW0D ¥IINISSYd ONY SNOILYIS
M3¥) SY HINS S3IvdS O3NI1INOD

NI G3SN NIHM TINNOS¥3d NO

10VdW] NY 3AVH QIN0D LOEL NOTVH

"65320nS NOISSIW
ONY 3ONYWYO¥34 M3YD 30V¥930
07100 ST3A3T NOTLVHIA JATSS3IINI

2INVWE0443d ¥31070S NO LOVdW]
ISYIAY Ny JAVH NYO ONIKL107D
JATLI310¥4 ¥3HIV3M G100 ONY D8N 82010 €0°L

GYYZVH HLTV3H ¥ 31342 0In0D

ONY 3INYWY033d ¥3ONISSV4 ONV M3¥)

13343¥ A13SY¥3AGY 0IN0D 9INIT0CD ¥0
ONILYIH "NOTLVTILN3A 31vnd3GwNl (2010 0L

13NNQ5Y34

NO S133443 HITVIH ISYIAQY JAVH

NYD HOIRM L0EL NOTYH 350 N3140
SW3LSAS ONTHSINONILXI Y15 LNIB¥ND 92010 10t

MIYIYIV IHL NO 1OVdW]
JIBYHISIONN NV JAYK AVW NOTLIVNBIA
4008 JT0K¥ L 34nS04¥%3 43

A-40

NOTLINOS 03504044 ON NO11S3ND
03270534 03A7¥30 NI 3SS] WY
N3N
(Bad seasi|)
SATIT4 OW3W 40 ONI'SIY 3GYB ¥Iv0 SINSS) wu?
¢ v




WECREL]

¥-HdS 3HL NYHI ¥31138 ¥0 01 WNd3
NOILD3108d ONTYYIH HLIM SMIYD ONNOYD
ONY YIY 301AO¥d “BLY1-01S-TIW ONY
162-03W-81 ‘¥62L-01S-11W 40 S1IKIT

" INIWHS [ 1gN0JOY
NOISSIW 1JvdW] ATS¥3AQY GTN0D ANNTN]

SOUVIVH
HLT¥3R 350d AVW ONY 3ONYANO3¥3d | SMIND
ONNOYD ONY Y1V 30VY930 AVW XHT 3HL 40

11 Wd 3ISION ILYI¥40YddY 133N 0L XH1 NOIS3Q YO/ONY IONYWE03¥3d M3¥D G30V¥930 §713A37 3SION 35INaW1 ONY 3LVIS AOYIS ¥0OIW S0 L
DECEEN —
-HdS JHL NYHL ¥31138 ¥0 61 vnd3 <
NOTL3310Yd ONINYIH HiIM SHI¥D ONNO¥Y SVIVH Aw
ONY NIV 3GIAQ¥d " ¥LVE-QLS-TIW CNY " INJWHS T TdW020Y HLTYIH 3504 AYW ONY JONVWNOS¥IC ,SM3¥)
105-G3W-31 “9021-0LS-W 40 SLIwIT NOISSIW [J7gk] A13SYIAQY Q1IN0 A¥NIN] ONNCYO ONY ¥1Y 30Y¥930 AVW XK1 ZHf 30
L We ISION 31¥1¥40¥ddY 13TW OL XH1 NOIS30 YC/GNY 3NYKN04Y3d M3¥D 030V¥930 $73A371 ISION ISNWI ONY 21¥.S ACY3LS 0£0I0 B
GINIIIONT ST NOILYD14100w 40
§35507 13v¥d1Y IN3EX3 “YIAIMON 0621-01S-TIK
0354 40 1¥VIS OL ¥01y¥d YI¥3L1¥D ONY SHLVIC "SIANCNI 33003Y .0314100%, S¥ Q3NI430
0S4 01 ¥01¥d nd 0621-01S-11# . Q314100W. 3H1 3N]430 11IM SSINTHLHOMHSYED 03A0YaN1 SI XH1 40 SSINIHINOMHSYYD 62010 0L
" INIWd013A30
INIWGINDI Y3IHIYIM 0103/09N NO
ALT¥01¥4 HOTH 30¥1d  "ONIHLO1D JINYWY04¥3¢ 4310705 NO [OVIN]
IAT123108d HLTM 37811¥dW0D 'SS330NS NOTSSIN ONY 3INVAW¥04Y¥Id ISYIACY NY 3AYH N¥D ONTHI0TD
33Nn55¥
05 035040¥d 10VdW! 3000 ON N1 153N
13410534 31818 BILSS NRIRER
NIHM -NOdS3Y
(5.0 varsiy)
SOTII4 OWIW 40 ONIISIY A0V VIV SISS] XM
RIG 2]
PN
¢ ,, e e . e
_— . PR Y e, — . L A




054 OL ¥01¥d QIHSIIBYISI 3§ QINOMS

SSINIATLD3443 ONY ALIIBYIIVAY 40

JONVENSSY  'SI190IONHIL AYI4SI0

ONY ¥0SNIS 0341003 40 LNIWG0IIAI0

Ad ¥SI¥ HOIH ZHL 31v¥31300¥

"¥300 J00V¥L 3L 40

i¥vd S¥ 311S M3¥3 01 QILVIIY SISATYNY

ALTTIBYATAYNS FHL 3137403 “NO1S103G

wd INIKITdW0T M34D TYNT4 01 ¥OlYd

"IINYNIINTVIW ONY NOTLVY3GC 34¥S

NI ININIVHL M3YD ONNO¥D QNY ¥1Y

"ONINIVYL ONIYNG 3SN 404 300W 34¥S

Y 3AYH QINOHS SHISYT "£85-0paY

ONY 99-0%¥Y “5291 Q1S-11NW

Nd HIIM ATdWO3 01NOHS IN3WG1ND3

"IINYNIINTYW ONY NOTIVHIAO 34VS
NI ONIRIVHL M3¥D ONNOYS ONY YI¥
"ONINIVYL ONIYNG 3SN 303 300W 34¥S

"YIHLYIM ISYIAQY NI ONY LHOIN LV
030v4930 A13¥3A3S 38 TTIM KOI13TewDD
NOISSIK “ALITIBYAYD SIKL LNOHIIM

ALTTIBYAIAYNS HOIH
NOdN (ON3d3Q S3SS0T L3SSY NOLL¥IAV 40
NOTLONQ3Y ONY [NIWHSIIWOJOY NOISSIN

JINVIY03Y 34
NOISSIN 030V¥930 ONV S311IVNSYD
M33D ONNOYO ONY 1Y TYIIN3IO4

“ININA0T3A30 ¥STH HOTH

¥ S1 'NOILAT0S3¥ ONV ALTATLISNIS
378V1INS HLIM M3TA 40 01374

3014 ¥ S331nD3Y HOIHM “SNOTLIONOD
Y3HIVIM ISHIADY NI ONY LHOIN LY

30N ONI{YOIAYN Y04 WILSAS 3HL 6¥0(0

C14VEINIY YIOW3RMIYD OM1
¥ NVHL 378¥YATANNS SS537 Y40 IO

XHY Y3GWINM3YI F19NIS 3HL ST 13010

SOYVIVH HLTVIH

WIINILOd 3V S3IYNSOAX3 JAVMONIIW
ONY 34 "ONINIVYL ONY 1¥8WOD
INIING 39YRYO TYNSIA 3IN00Yd

NYJ NOTIVIQWY N1 ONV SH3SYT S00!W

SO¥YIVH HITYIH
TWIIN3L0d 34¥ SIYNSOIXI 3AVMON)IN

¥ JAVK QNOKHS SY¥3S¥1 "£85-003Y “IINVWI0SY3d ONY 35 "ONINIVYL ONY 1V8WOD
ONY 97-0%¥Y "S2¥1 01S-11W NOISSIW 030vY¥930 ONY SITL1TVNSYD ORIYNG 3OVHYO TWNSTA 33000Yd
il Wd HLIM ATdW0D 0INOHS ININGIND3 M3YD ONNOY9 ONY ¥TV TVILINILOd 90 L

AINIOY NG1iN0S 03504084 1Jvdul IN3W3LVIS INSST 3003 ON NOT1SINO
03A10534 381s 03A1430 N3T¥ nSS1 LRIBNE- K]
NIHM -N0dS 3y
(6ud saasy()
S07314 OW3W 40 ONTISTT ISV vivg SINSSE wW?
e e

b




1110

110

e

03A7053Y
LBl

AINIOY
ERLIES
-NGdS ¥

£5320n5 NOISSIW 404

ALITI8IX334 IN3IJ144NS S3G1A0¥4

NOIS30 W3IISAS 3HI L¥HI 3YNSSY

0L NOTIVAIYAZ TWNOT1V4340 ONY

Ad NOTLYINWIS ‘SISATYNY WY04¥Id

"054 0L ¥01¥d 3nSSI

IAT0S34 ONY ( SISATYNY

ONINIVYL ¥0LOVYINOD ‘IONVNILNIVW

13A31 OML “¥¥ST/¥51 “NYWOUYH

(7] 93) SISATYNY INIOONO 3131dW0D

ONINIYY] 3.¥1¥d0adc”
"SNOFIYNTYAT QYOTIMYOM NO1S30
vysn 1149300 G31VWOLNY “031YYIIINI

®d ( NMONNNN)

(" SISATVNY
ONINIVHL $OLOYSLINOD “JINYNILINIVW
13AT1 OM1 “HYST/VST “NYWOYYH

TIWOH NYNL3Y HO/ONY

NOISSIW JHL 3137dW0D 01 318YAR
38 AVK 10714 3KL '0378¥SI0

51 ALITIQYAVD LNIWdIND3
NOISSIW 3HL 30 L¥vd I

" INIWHS T 1dW0IV

NGISSTW 13344 A13SY3ACY AV

SS3YIS ONV 3N31LVS IATSSINT  "SHSY)
HSTIdMOOJY O 3WIL ONV S31vH M0¥43
ISYIYINT NYD SS3YLS ONv INSILVS4

"IN3S3ae (AQGDE, ¥ INOHLIM
JONYIHO0SHId NO L1OVIWI ¥31v349
JAYH ALITXNY/SSINIS/INOLLYA

‘434408

AV WIISAS JHL 40 SSINIALLIIF43
IHE “YI¥ILTYI NOISIQ S0 WYO4

3HL NI G3553400¥ LON 3¥¥ S¥0LIV4
VROH 41 "O¥093IA0 3ATLINOOD

IN3IWHS ] dR020Y
NOISSIW 13344Y AT3SYIAQY AvW

SSIYIS NV INMOLLIVY JAISSIINI  "SNSYL

HSTTIdWOJIY 01 3WIL ONY S31vY y0¥¥3
ISYIYINT NYD SSI¥IS ONY IN911VY

LIVdn]

(5.4 ua.siy)

PURKI ERA Y S AN L |

CNOISSIN 341

w0534 ATIATIC3IZ3 NV "SIO0W

LN3Wd1603 CIOV¥9IC ‘SIONVHD

NOISSIW Of 12V3Y¥ 01 ALINIBIX3TS4

3HL 1071d 3K) MOV NIIS3C
43BW3W M3Y) JTINIS IHL 5300 Z¥0LO

Ll

o

CIN3WHST1dW0IOY

NOISSIW 10334Y A13S43AQY

SNOT1VYIdO SNONNIINOD Q3NIVISAS

30 N30Y¥NG JONYNIINIVW 3IHL WOYd4
SS3IYLS ONV IN9TLY: 3Hi T1TM 90015 0t L

A-43

NO1LY¥3d0 40 S300K
C30V¥930 NI ATTWI33d53 FONVRNO:
-¥34 Y3IBWIW M3¥] 3TONIS 30V¥D30
AVW ALIIXNY CNY SS3¥IS "3nO1IVd ¥10:0

<>
-

CSNOTLYY3d0 IBN ONY "NOI1Y¥¥3d0 SNONNTINOD

SNOTLYYI40 1YBWOD ONIYNG 3N9ILY4 L0114

ONY QYOT¥3A0 JATIINOOD NI S3INSS!

SY01IV4 NWWAK HLIM T30 NOISI0 XK1
IN3Y3ND 3HL S300 ATINISSIIINS MOH 60010 ot ¢

CINIWHS] Tdw000Y

NOISSTW 13344Y AT3S¥3A0Y

SNOT1¥Y340 SNONNTINOD G3INIY¥ISAS

40 N30¥N8 JONYNIINIVW 341 WOY¥
SSINLS ONV INOTLYS IHL TTIM S10iN 60

INIWILYiS NSl 002 0N NOT1SIND
G3IAIN30 MDY FIUSSY RAISSEN




- "ONINIYEL 3AL14D3443

d073A30 "SOYVONYLS NOISIC 4H ISIARY
"SITLINIBYGYD S535SV 01 SNOTLYMIVAY ONY
NOTLYINWIS "SISATYNY (3NONOD
"SITO0ONHI3L INISSIV0¥d NOILvwy0:NI

054 Wd WIILIYD 40 INIWA01IAI0 31V¥31200¥

§532305 NOISSIW %04

ALIT1BIX374 INITDT44NS SIAIAOYd

NDIS30 WILSAS JHL LYHL 3unSSY

01 NOL1¥NIVAI TWNOT1V3340 ONY

1o Nd NOIIVINWIS "SISATYNY WH0343d

AIN3OY NOI1110S 03504094
(ELNOISL] 3816
NIHM -NOdS 3¥

.- a -

0303y

ALY3Y9 38 1IIM ALITIBYAIANNS ONV
INIWHS11dW0JDY NOISSIW XH1 Y38W3W
M3¥2 3T9NIS "034013A30 AN

10N S] SW3ISAS Q31vWOlNY HIIM
NOTLIVYOIINT INTHIVW-NYR 41

JWOH N3MI3Y HO/ONY

NOISSTW 3K 3137dW00 01 378YNN
38 AVW 1071d 3H1 "0378YSI0

SI ALIIAYEYD LNIWIN03
NOISSIN IHL 40 13vd 4]

(Bud varsiy)
SGT3I4 DWW 40 ONI L

QY0Y3A0 3ATLINOOD

ONY NOTLYWOLY NI S440-30vyi

ONY S3InSST SS3¥AAY ATWN4 10N

00 SO¥VONYLS NOIS3Q 4K "Q3SSISSY
AT3130W00 N3Z6 10N SYH NOT[Vv83d0
YIBWIW M3¥D ITINTS SILvIOwwISaY
NOTLYWOINY 31413345 MOH ONV
(31VWOLNY XY SW3ISAS LVeM

CNCISSIN 34y

WYOAN3S 131103493 INY TST00m
INIWdTN03 G30v¥030 "SIONYKD
NOTSSiW C1 1D¥38 2L ALIVIBINIY,
3L 10714 IHL MOV NOIS30
¥38W3W MI¥D ITINIS FHL S300

apgie -

3602 N HCTISINY
Ay v

-

A-44




Issues Reported by
TYPECODE and CRITICALITY SCORE Sequence

The following Tlisting is shown in a sequence which displays the records
first by the TYPECODE (Operator 0=1, Maintainer M=2, and Support S=3), then
sorts them within each type code class by the CIRTTICALITY SCORE (CRITSCR:
Essential=E, High=H, Medium=M, Low=L). Issues in the operation domain will
be shown first, arranged so that the issues with & CRITSCRs will appear
first. This listing helps to find those operator issues which urgently need
to be solved.
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ISSUES, Impact, and Proposed Solution Reported by
TYPECODE and CRITICALITY SCORE Sequence

The following is a listing of the Allen derived Issue Statement; the impact
of the issue; the proposed solution; the responsible agency; and the event
by which the issue is to be resolved. The records are shown in a sequence
which sorts the records first by the TYPECODE (Operation 0=1, Maintenance
M=2, Support S=3), then sorts them within each type code class by the
CRITICALITY SCORE (CRITSCR: Essential=E, High=H, Medium=M, Low=L). Issues
in the operator domain will be shown first, followed by those in the
maintenance domain, and then those in the support domain. This 1listing is
arranged in the same sequence as the immediately preceding listing.
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LHX Responsible Agencies

Listing by Command Seguence
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LHX MANPRINT ISSUES DATA BASE

Data Base Management System Design

Introduction

The following describes the design of the Allen LHX MANPRINT data base
management system (DBMS). This DBMS relates LHX MANPRINT issues to the
sources, documents, and other materials that create or explain the issues
and the findings of analyses as reported in analytical documents. In
addition, a variety of report forms was developed to produce hard copy for
analysts and government officials who, in making decisions, may wish to
consider these data. Examples of these forms are attached.

DBMS Files
The DBMS consists of a number of related files:
L Source document files that contain data about the documents that
were studied
Issue files that list data on "issues" identified during the study
Agency files, with information about agencies with LHX
responsibilities

Source focuments

Source documents are categorized into requirements, analysis, and
plans and program management documents:

Requirement Documents. Requirement documents are those which
establish identified needs. The data base defined for these documents
relates issues identified in analysis documents to the specific requirements
found in the requirement source documents. Examples of requirements
documents are:

Required Operational Capability (ROC)
Letter of Authorization (LOA)
Request for Proposals (RFP)

Analysis Documents. Analysis documents report the results and
display the data of the analyses initiated by a requirements document, such
as the ROC. The data base for analysis documents relates the documents to
the requirement that prompted the analysis, and to the resulting issues.
Examples of analysis documents are:

J Human Factors Engineering Apnalysis (HFEA)
. Trade-off Analysis (TOA)
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} Plans and Program Management Documents. The plans and program
management document data base contains data that describe how issues raised in
the analyses are planned to be resolved, or if not resolved, raised as

i unresolved issues. The plans or programs existing or under development are

= identified. Examples of plans and program documents are:

) Test and Evaluation Master Plan (TEMP)
o New Equipment Training Plan (NETP)

Issues

The issues in this data base are mostly in the form of questions, which
have emerged from requirements and analysis source documents, and other
inputs. Each issue consists of a record that relates issue statements to
sources that identify or describe the issue and analyses that illuminate it.

Responsible Agencies

The Responsible Agency data base contains data about the agency having
i responsibility for the resolution of the issue, or the preparation of a
specific report.
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The following scheme illustrates the structure of the Data Base
Management System (DBMS).

Opening
Screen for
DBLHKX Data
Base

L
Select DATA
BASE In which | ¢
to work 4

v v ‘ ) N
Requirements Analysis Plans or Agency Issues
Documents Documents Programs Data Data Base Data Base
Data Base Data Base Base
AGENCY.DBF ISSUELDBF
[ Documents Data Bases are:
REQDOC.DBF ANLDOC.DBF
PLNDOC.DBF it Rebort
Perform Print Reports
Operations? i
Select: Wide
or Hormal
Select Ope1ation i
Append/ Find & Edit/ [T T T

Delete/ Index/ Print

Select: One
or All Records

ii_—_-\ﬁ‘ Exétuw

Print —
Request
. &
8.
e

Figure A-1. LHX MANPRINT Issues data base design.

Allen Corporation of America, October 1986
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Access and Use of the LHX MANPRINT Issues Data Base

General

The overall purpose of the DBMS is to facilitate data retrieval and
support for the documentation of critical MANPRINT issues for consideration
by Army managers. The DBMS will not do the analysis. It wiil, however,
permit accessing issue-related data in a timely and flexible way in order to
provide reports for use in the analysis.

The Introductory Screens identify the DBMS and state the rules for
accessing data. To the largest extent possible, the program is menu driven
so that users can select the operation they wish to perform. However,
access to a dBASEIII query language is permitted. This will enable the user
to ask questions that have not been foreseen and facilitated through
selecting menu items. Thus, the first few screens will provide the user a
view of the available options. These screens are the results of programs
and their use will invoke other programs to display information of
interest. The user should keep in mind that the query language is always
available as a menu option to allow the user flexibility to obtain other
information.

A password is required of the user to enter the files for alteration or
other use, providing a measure of security for the data. The current
password and the method for changing it, as well as the documentation for
the PASSWORD program, may be found in the "Administrator's Annex." This
annex also includes installation procedures.

The data base management system uses the programming langriage called
"dBASEIII," a product of Ashton-Tate, Incorporated. It is usable on an IBM
or compatible microcomputer, operating under MS-DOS 2.00 or higher.
Generally, the data base will be usable on any computer that will run
dBASEIII, although the programs were developed on a computer with 640K of
random access memory. Because the Issues data base is so large, the data
base management system should be run on a computer with a 10 megabyte hard
disk. A smaller Issues data base would allow running the DBMS on a floppy
disk based system, but the hard disk also provides faster response to
queries. The data bases and related programs are supplied on three
double-sided floppy diskettes. Users must supply their own copy of
dBASEIII. In addition, reports shown in this document were produced on a
wide carriage printer, and reduced photographically for this report. It is
recommended that a wide carriage dot matrix printer be used for reports,
although users may elect to use the more common letter-width printer for
reports from data bases other than the ISSUEI data base.

Data Base Types

The data bases contain MANPRINT information related to three classes of
activities:

. Operation
o Maintenance
. Support




Source Document Data Bases

There are three document data bases, one for each of the three kinds of
documents that we have categorized as the LHX available documents.

o Requirement Documents
Analysis Documents
J Plans and Program Management Documents

Issues Data Base

The Issues data base is linked to the Document data bases to derive
reports that 1list the basis for the ISSUE and support it. 1In addition, the
Issues data base is linked to the Agency data base.

Responsible Agency Data Base

The responsible agency data base contains names and pertinent data of
the agency having responsibility for the resolution of a specific issue.

Data Base Names and Fields

Because dBASEIII places limitations on the length of file names, the
following data base names have -een selected for the associated data types:

REQDOC Requirements Documents

ANLDOC Analysis Documents

PLNDOC Plans/Programs Management Documents
ISSUEI [SSUES

AGENCY AGINCY

Data Base Proqrams

Programs have been written to enable ease of entry and data retrieval
from the files. The following programs provide for access to and use of the
various data bases:

pocul bocu PASSWORD REKENT REQMEM
ANLMEN PLNMEN ISSMEN AGENMEN PNT1
PNT2 FI LISTER HEADN HEADIN
[SFIND [SDEL PNTONE HEADLIS LISTERIN
LISTERN
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DOCUT. This is the initial program for entering the DBMS. It displays
a screen that invites the user to enter 'Y', if authorized to enter the data
base. If the user is not authorized, then 'N' may be pressed to permit an
escape. If the user types 'Y', the next program invoked is the password
program. (DOCU is a program that displays the title box seen in DOCUY.)

Welcome to the
Allen LHX Issues Data Base
Management System

[f you are authorized to use this systenm,
press "Y'. You will then be asked for the
password. Otherwise, press "N* to exit.

DATE: 12/11/86
TIME: 15:29:48
ENTER SELECTION AND PRESS RETURN:

A-108




Password. This is the program that enables entry to the DBMS. A
series of pound signs appears as the user types the correct sequence of
characters in the password. If the user mis-types, the program returns the
computer to DOS. Otherwise, the program enters the main menu. (The
password currentiy in use is documented separately in the Annex.)

Welcome to the
Allen LHX Issues Data Base
Management System

[f you are authorized to use this system,
press “Y'. You will then be asked for the
password. Otherwise, press 'N° to exit.

DATE: 12/11/86
TIME: 15:29:438
Please Enter the Password ===3s >
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REKENT. At the main menu program for the DBMS (REKENT), the user may
select a data base by pressing the first letter of the name of the data base
: and the return key. (In general, the capitalized first letter of the
1 selection is the key to press. In some cases, as in aG)ency, it is the
;‘.i second letter, uppercase G, which is the key to press.) Each of the

programs from the main menu makes available the same kinds of operations for
the data base selected.

The Main Menu permits access to the following data bases:

b Requirements Documents
Analysis Documents

Plans and Programs Documents

Issues
Agency
_ It also permits returning to the dot prompt (.) or to DOS. After
selecting a data base and performing an operation, the user is returned to

the main menu for any further operations.

a8 )
15:30:50 MENU 12/11/86

LHX DATA BASES

=zzsssszssssszzzsssssssssss SELECT A DATA BASE====s=s====sss=s= zsz2

R)equirements documents database
A)nalysis documents data base
P)rograms/planning documents data base
[)ssues data base

aG)ency data base

X: EXIT DBASE TO DOS
C: return to DBASE '.' PROMPT
YOUR SELECTION:

\ _J
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REQMEM. This is the program that uses the Requirement document data
base. It permits the following operations to be performed:
’ APPEND
1
|

FIND AND EDIT A RECORD
DELETE A RECORD

INDEX THE DATA BASE
PRINT RECORDS

EXIT
4 )
v
KX REQUIREMENTS DOCUMENTS DATA BASE
" Select the operation you wish to perform
a

A)ppand records

F)ind and edit record
D)elete record

I)ndex data base
P)rint record

eX)it
“OUR SELECTION:

A-111




Append. This program makes a copy of the last record in the data base
and displays the copy in the full edit mode. The only difference between
the record displayed on the screen and the one from which it was made is the
record number which appears at the top of the record in the area that is not
highlighted. Changes may then be made to this copy in order to input the
data associated with this new record. Any number of records may be appended
by pressing the "Page Down" key. Records that are appended in this way will
be saved when the user exits from APPEND by pressing the Ctrl key and the
"W' key at the same time (called: CTRL-W). This causes the new record(s) to
be appended to the set of old records. Pressing the ESC key or pressing
CTRL-Q will abort the append process. In this latter case, any records
entered prior to pressing ESC or CTRL-Q will be lost, and the data base will
be returned to its previous (unappended) condition. Before leaving the
append function, the program automatically reindexes the data base so that
appended records may be found. 1Indexing the documents data bases takes very
little time; indexing the Issues data base takes about two minutes.

Appending records to REQUIREMENTS DOCUMENT DATA BASE

Press CTRL-W when dene appending.

The record you see will be a copy of the last
record in the data base. Any changes you make
will apply to this NEW record.

You may append as many records as you wish.
Press any key to continue. ..




The following is typical of the display that would appear if the user
selected "Append" and pressed return.

-

Record Ne.
1DNO
TITLE

ORIG_ORG
AUTHOR

DATE
LOCATE

WHENEXP
PERT
MEDIA
STATUS
SECLAS
TYpE

N

~

Ik INSERT
R1010
LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOSAL,
DAA108-85-A0004 , LHX

HQ, AVIATION SYSTEMS CMD, 4300 GOODFELLOW BLVD. ST LOUIS MO. AMCPM-
LHX

AMCPM-LHX

11/24/86
012 ARI FILE FOLDER (ALLEN)

YES
P
20
U

M
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Find and Edit. This program requires entering the specific
Identification Number (IDNQO) for the record desired. For the document data
bases, the IONO is a five-digit alphanumeric that uniquely identifies the
particular document. Requirements documents always start with the letter
‘R', and run upwards from R1001. Analysis documents always start with the
letter 'A' and run upwards from A1001. Finally, Plans/Programs documents
always start with the letter 'P' and run upwards from P1001. For the Issues
data base, the unique identifier is called the issue code (ISSU_CD field).
In addition, the Issues data base records may be accessed using the
“Critical Question Number," which appears in the System MANPRINT Management
Plan. In view of the foregoing, a valid list of IDNOs, and/or Critical
Question Numbers should be availahle to the user, or else the message
“DOCUMENT NOT FOUND" will be shown (if in the document data bases) or
"RECORD NOT FOUND" (if in the Issues data base.)

The following shows the sequence of screens for finding a specific
record.

ENTER [ONO FOR DESIRED DOCUMENT:

ENTER 1ONO FOR DESIRED DOCUMENT: R1010

\
Record No. 10 INSERT
1DNO R1010
TITLE LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOSAL,

DAA109-86-A0004, LHX

ORIG_ORG ~ HQ, AVIATION SYSTEMS CMD, 4300 GOODFELLOW BLVD. ST LOUIS MO. AMCPM-
LRX

AUTHOR AMCPM-LHX

OATE 11/24/86
LOCATE J12 ARI FILE FOLDER (ALLEN)
WHENEXP
PERT YES
MEDIA 4
3TATUS 20
" SECLAS )
TvDE "
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Delete a Record. This program requires entering the IDNO of the record
to delete. If the IDNO the user enters does not exist, the "Document not
found" message will be shown. If the record is found, the IDNO and the
title of the document will be displayed, and the user is asked to verify
that the found record is the one to delete. If the answer is yes, when the
user presses 'Y', the record will be marked for deletion and displayed to
the user. The user will then press any key to complete the de]etion.‘ It is
possible to abort the deletion at any time up to this point by pressing the
ESC key. The following illustrates the screen sequences for deleting a
record.

ENTER THE IONO OF THE RECORD TO DELETE:

ENTER THE IDNO OF THE RECORD TO DELETE: R9999

‘ A
ENTER THE [ONO OF THE RECORD TO DELETE: R9998

R9999 LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOSAL, DAA10
9-86-40004, LHX

IF THIS 15 THE RECORD TO DELETE, PRESS YY

11 *R9999 LIGHT HELICOPTER SYSTEM FULL SCALE DEVELOPMENT REQUEST FOR PROPOS
AL, DAA109-86-A0004,LHX

HQ, AVIATION SYSTEMS CMD, 4300 GOODFELLOW BLVD. S
T LOUIS MO. AMCPM-LHX

AMCPM-LHX
11/24/86 012 ARI FIL
£ FOLOER (ALLEN)
YESP2DU M
Press any key to continua...
% ),
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Index the Data Base. This is a procedure that arranges the records in

a specific sequence. The documents' data bases are arranged in IDNO
sequence. A message appears during the period when indexing is happening to
say that the operation is being performed. No other message appears. In

’il. the Issues data base, the indexing is done twice, because of the option to

1 provide access to records on the basis of either Issue Code (Issu_CD), or
Critical Question Number (MMPQNO). Again, the operation is automatic, with
messages being presented to keep the user aware of which indexing operation
is being performed.

L

i

ﬁ Print. This program enables the printing of a single record, or the
printing of all the records in the data base. For all data bases other than
the Issues data base, if Print is selected, the user is asked to select
either printing on a wide carriage printer or a normal carriage printer, in
addition to selecting “one record to print" or printing all the records. If
the user selects one record, then the user must specify the IDNO, Issu_CD,
;- or critical question number of that record. If the user <elects all

1 recards, then the user is given a choice of several different record listing
formats to choose from in another menu. (Not all data bases have multiple
formatted reports.)

Document Print
Menu
DATA BASE: REQUIREMENTS
DOCUMENTS

O)ne for single record
A)11 for all records
X} to exit

Press any key to continue...

_ _
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Issues Print. The Issues Print program is more complicated than
programs for displaying data about the documents because there are different
kinds of reports tnat are available. 1In addition, the reports require the
use of a wide carriage printer. Normal printer reports are not available
for the Issues data base. The following sequence shows selection of either
the issues fields reports or the memo fields reports, selected by either

choosing one or all reports.

Document Print
Menu
DATA BASE: ISSUES

et e SR S i ks =

0)ne for single record
M1 for all records
x) to exit

Press any key to continue...

> y
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SELECT REPORT TYPE

[)ssues fields report
P)roposed solutions report

eX)IT
Press any key to continue...

eX) 1T
Prass any key to continue...l
INTER THE ISSUE CODE FOR DESIRED record 01003

SELECT REPORT TYPE

SELECT REPORT TYPE
I)ssues fields report
P)roposed solutions report
I)ssues fields report
P)roposed solutions report
eX)IT
Press any key ta continue...p
ENTER THE ISSUE CODE FOR DESIRED RECORD: 01003

—

OTHERWISE,PRESS RETURN.

WHAT [S YOUR SELECTION? Y

(

TO SELECT IMPACT/PROPOSED SOLUTION, PRESS *Y* ‘]
\

Document Print
Menu

S—

FORMATTED REPORTS

[~ e e

e

SELECT DESIRED REPORT FORM

[)SREP-S !List !y SMMP QU!!TION, in!ex: MMPQNO + TYPECO + ISSUTYP!

L)ISTER  (List by SMMP QUESTION, of IMPACT, SOLUTION MEMO fields )
T) ISREP-T (List by CRITICAL SCORE within MANPRINT OOMAIN index: TYPECD + CSCO)
N) LISTERN (List by CRITICAL SCORE within MANPRINT DOMAIN, of MEMO fields)

aX)it
YOUR SELECTION:
Prass any key to continue.. A-118




EXIT. This program permits the user to return to the main menu.

PNT1 and PNT2. These subroutines used in the print program to
facilitate printing desired records.

LISTER. This program will provide a printout of memo fields of records
within the Issues data base, arranged in the sequence of critical question
number, TYPECD, and ISSUTYP.

LISTERN. This program will provide ¢ printout of memo field of records
within the Issues data base, arranged in the sequence of Issu_CD.

—

ISTERIN. This program will provide a printout of memo fields of a

single record selected by input of the Issue code.

HEADN, HEADIN, and HEADLIS. These are formatting programs used with
LISTER programs to provide appropriate headings.

ISFIND. This is a program called from ISSMEN that finds a requested
record from input by the user in either the form of critical question, or of
Issue code.

ISDEL. This is a program called from ISSMEN that deletes a requested
record in accordance with input by the user. Since several records in the
Issues data base may have the same critical question number, ISDEL requires
that both critical question numbher and Issue code be input by the user. The
user first inputs the Issue Code of the desired record. When the computer
has finished searching, it displays all the record numbers, ISSU_CD, MMPQNO,
and critical question for review by the user. The user is then asked to
select from among the records shown the specific record where the Issue code
and the critical question Number are those of the record to delete. The
user is then asked to confirm that the record is the correct one. Finally,
the program displays the records that have been 'deleted.' The following
screens show the sequence of steps performed:

ENTER THE ISSUE CODE OF THE RECORD TO DELETE.

ENTER THE ISSUE CODE OF THE RECORD T0 DELETE: 09999
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HIEVED WITHOUT MILLIMETER WAVE RADAR AND INTEGRATED COMMUNICATION, NAVIGATION, A

Record$® [SSU_CD MMPONO CRITQUEST
103 09939 1.20R CAN SINGLE PILOT OPERATION BE AC
ND IOENTIFICATION AVIONICS?

ENTER THE CRITICAL QUESTION NUMBER (MMPQNO) OF THE RECORD TO DELETE:

HIEVED WITHOUT MILLIMETER WAVE RADAR ANO INTEGRATED COMMUNICATION, NAVIGATION, A

Record® [SSU_CD MMPQNO CRITQUEST
193 09999  1.20R CAN SINGLE PILOT OPERATION BE AC
ND [DENTIFICATION AVIONICS?

ENTER THE CRITICAL QUESTION NUMBER (MMPQNO) OF THE RECORD TO DELETE: 1.20R

Record? IS3U_CD MMPQNO CRITQUEST

103 09939  1.20R CAN SINGLE PILOT OPERATION BE AC
HIEVED WITHOUT MILLIMETER WAVE RADAR AND INTEGRATED COMMUNICATION, NAVIGATION, A
ND IDENTIFICATION AVIONICS?

[F 7ai3 15 THZ RECORD TO DELETE, PRESS Y: Y

OISPLAYING ALL DELETED RECORDS...
Record# [SSU_CD MMPQNO CRITOUEST
103 *09993  1.20R CAN SINGLE PILOT OPERATION BE AC

HIEVED WITHOUT MILLIMETER WAVE RADAR AND INTEGRATED COMMUNICATION, NAVIGATION, A
NO TDENTIFICATION AVIONICS?

Press any key to continue. ..
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ANLMEN and PLNMEN. These are menu programs identical to REQMEM, and
result in access to the Analysis Documents data base or Plans and Programs
data base, respectively, to perform identical operations.

FI. This is a directory program that permits quick recall of a
user-selectable set of file names, accessed according to their suffix, DBF,
NDX, PRG, TXT, and DBT. To use the program, at the dot prompt (.) type "DO
FI". A list of selectable file types, including the selection to display
all files, will be displayed. Selection is made by pressing the first
letter of the file type desired. At the lower portion of the screen will be
displayed the actual file names available. This program is useful when
interacting with the query language directly since precise filenames must be
used. It is equivalent to the command: "Display files like *.xxx, where xxx

represents the suffix of interest, and the * represents all prefixes with
the xxx suffix.

“his is the Allen LHX Data Base Management System
LHX FILES
Press the first letter of the type of file you wish to be displayed.

D) ata base files
P) rogram files
N) index files
T) ext files
F) ormat files
M) emo files
A) 11 files
ENTER SELECTION: x) exit to Obase
Press any key to continue...
DATE: 11/03/88
TIME: 11:28:34
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Index files

Data base files are frequently "indexed." (Indexing puts the files in
a desired order. It is similar to sorting, but does not create a new datsa
base which sorting would do. Indexing creates a set of pointers that tell
the computer which records should follow other records according to some
indexing criterion specified by the person who did the indexing.) Indexing
is necessary for using more than one data base at a time. All data bases
containing document IDNOs will have an index file that indexes the records
on the basis of the IDNO. These files are called:

PLNDEX related to the PLNDOC data base
ANLDEX related to the ANLDOC data base
REQDEX related to the REQDOC data base
AGNDEX related to the AGENCY data base

Thus, a typical command construction would be:
USE ANLDOC INDEX ANLDEX

This would ensure that the ANLDOC Data Base records were shown in the
order of the IDNOs. When data are selected from several data bases they
must be selected on the basis of a common field, in this case the IDNO. For
the most part, the filenames for the index files suggest the fields upon
which the index was made. Thus, ISSCD is an index file for the ISSUEI data
base, in which the ISSU_CD is used as the index key. For the index,
ISMTYTY, the keys are the critical question number, the type code, and the
issue type. Whenever new records are added to any data base it is advisable
to index the data base following this action. The reason is that the data
base programs use indexed files to find records or print them. If a new
record has not been included in the index, it will not be found by the
program even though it exists.
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Reports

Reports may be obtained from the data bases in several ways:

Screen_reports. Screen reports are normally obtained through the use
of the query command available at the dot prompt (.). For instance, to
obtain a listing of the IDNO, the ISSUE, and the CRITSCR for all the records
in the ISSUEI data base for which the CRITSCR was equal to 'E' one would

type:

. USE ISSUEI INDEX ISSCD
. LIST IDNO,ISSUE,CRITSCR,FOR CRITSCR = 'E!

Inquiries like this are done interactively.
Hard copy reports. Hard copy reports can be obtained either

interactively as with screen reports, or can be the result of invoking a
program.

Reports by program. Programmed reports are those which result from
invoking a print program. The program called LISTER is a print program. It
uses the ISSUEI data base.

Formatted reports. Formatted reports are those which have been
generated by the dBASEIII report generator. These reports do not display
contents of MEMO fields, but display only fields that are not memo fields
which have been selected for the report.

Reports that are available to display data in the ISSUEI data base are:
ISREP-S, LISTER, ISREP-T, AND LISTERN

The first report is invoked through using the query language by
typing: REPORT 10 PRINT ISREP-S, or it may be obtained by selecting it from
the print menu, available in Issues data base operations. ISREP-S uses the
index I[SMTYTY and produces reports that are ordered in SMMP critical
question number sequence. LISTER produces memo fields reports, ordered in
critical gquestion number sequence. ISREP-T and LISTERN produce the same
kinds of reports as the other two except that the listings are ordered by
criticality score within MANPRINT domains, with the "essential" score within
operation being shown first.
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DATA BASE STRUCTURE AND FIELD DEFINITIONS

The following pages document the structure of the data bases and define
the fields. Examples of data collection forms are also provided.

Document Data Base Field Names

The following specifies the Field Names for the Document DATA BASES
(REQDOC, ANLDOC, PLNDOC) and describes them:

FIELDNAME TYPE LENGTH DESCRIPTION

I0ONQ CHAR 5 Unique identifying serial number for each
record. Leading Alpha Character: R1001,
A1001, P1001 to picture (X9999).

TITLE CHAR 255 Document title in full. (First 20 characters
are reserved for short subject word).

ORIG_ORG CHAR 255 Originating organization as shown on the
Title page or the 1434 if it exists.

AUTHOR CHAR 255 The name of the organization or person{s<)
who prepared the report or document.

DATE DATE 8 Date of publication.

LOCATE CHAR 80 The place where the document may be found.

WHENEXP CHAR 20 The data when the document will be available.

PERT CHAR 1 Y or N as to pertinency to ASARC Issues.

MEDIA CHAR 1 Code to indicate the medium in which the

document is available: P,print; U,
microform; V,video; S, 35mm slides.

STATUS CHAR 2 Code to specity the timeliness of the
document: D, draft; FD, final draft;
F, final; U, Unknown.

SECLAS CHAR 4 Security Classification, as specified in
OTIC DED.
TYPE CHAR 4 Document type: M, memo; TR, Technicatl

Report; RFP, request for proposal; others
as <pecitied in the DED.
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Issues Data Base Field Names

The following specifies the Field Names for the ISSUEI DB and describes them:

FIELDNAME

TYPE

LENGTH

DESCRIPTION

TSSU_CD
ISSUTY 2
CRITSCK
ISSUE

CRITQUEST

ISSUEM
CONSUP
STATUSCD

PROPSOL
[MPACT

AGNCY CD

RESPAGENCY

TYPECD

[DNO

REFCD

RELATE I

RELATE U

RELATE_A

RELATE F

CHAR

5

Unique idertifier code for each record in

CHAR

the Issues Data Base, consisting of a
prefix (0, M, or S) and a four-digit suffix
1001 to 9999 within each class.

0, operator; M, maintainer; S, support

A phrase to classify the issue for sorts.

CHAR

An _alphabetic character indicating the

CHAR

254

¢riticality of the issue. E=essential,
H=high, M=medium, L=low.
Concise statement of the issue.

CHAR

250

The critical question as it appears in the

MEMO

10

System MANPRINT Management Plan.
Same concise statement in a memo field.

CHAR

160

Statement identifying source supporting

CHAR

selection of item as an issue.
Code to reveal current status of ISSUE:

MEMO

10

PEND, Pending; RES, Resolved; UNK, Unknown;
UNRES, Unresonlved
Statement of the proposed solution to the

MEMO

10

issue.
Statement of the effect the unresolved issue

CHAR

could have.
Code to jdentify the agency in the AGENCY

CHAR

data base having responsibility for the
resolution of the issue
Agency responsible for resolution of Issue.

CHAR

Code to identify activity class of Issue:

CHAR

0=1, Operator; M=2, Maintainer; S=3, Support
IDONO of the source document that is cited

CHAR

255

as related to or describes the reason for
the issue. This field links the issue to
the specific document data base.

The page and/or paragraph number of the

MEMO

10

source document referring to this issue
record.
This memo field, up to 4000 characters,

MEMO

10

is for describing related issues and types
(of significance to the individual).
This memo field, up to 4000 characters,

MEMO

10

is for describing related issues and types
(of significance to the Unit).
This memo field, up to 4000 characters,

MEMO

10

is for describing related issues and type
(of significance, Army-wide).
This memo field, up to 4000 characters,

is for describing related issues and types
(of significance for facilities).
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Issues Data Base Field Names (continued)

FIELDNAME TYPE LENGTH DESCRIPTION

WHENRES CHAR 20 The name of the event (like FSD) by which the
the issue is to be solved.

SOLUSRS CHAR 254 Identification of source of solution to
issue.

RISK CHAR 254 Relative risk, high, medium, low if issue
is not resolved.

MMPQNO CHAR 30 Allen Corp SMMP Critical Question number.

CONO CHAR 5 SMMP Critical Question Number.

BLNKLN CHAR 20 A series of periods (.) to enable spacing
between successive records.

CSCD CHAR 1 Critscr code: E=1,H=2,M=3,L=4
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Agency Data Base Field Names

The following specifies the Field Names for the Agency DB and describes them:

FIELDNAME TYPE LENGTH DESCRIPTION

AGNO CHAR 5 Unique identifying numher for each record.

AGNCY_CD CHAR 5 Unique identifying serial number for each
AGENCY.

IDNO CHAR 5 1DNO_of the document for which the POC has
cognizance.

ISSU_CD CHAR 5 Identifier code for record in ISSUES data

base which specifies this agency as respon-
sible for issue resolution.

SYMBOL CHAR 12 Military office symbol.
COMMAND CHAR 20 The name of the Command of point of contact.
STATION CHAR 20 The military location of point of contact.
CIiTY CHAR 20 The city of POC, if relevant.
STATE CHAR 2 State ahbreviatior.
1P CHAR 10 Code to ten-digit zip code if one exists.
POCNAME CHAR 30 Title and full name of Point of Contact.
AREA CD CHAR 3 Commercial telephone area code.
TELNC CHAR 8 Commercial telephone number.
AVNO CHAR 8 Autovon telephone number.
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Data Collection and Data Entry

Entries to the data bases are from data collection forms that are
arranged in the same format as the on-screen data entry screens. Data
collection forms should be utilized by analysts. Actual entry to the data
base should be done by data entry personnel.

LHX Document Data Base
Record Format
(Prepared by: Date: )

Identification number: (IDNO)

Document title:
(TITLE)

Originating organization: (ORIG_ORG)

Author: (AUTHOR)

Date of publication: (DATE: MM/DD/YY)

Where document may be found: (LOCATE:)

Date of expected document availability: (WHENEXP:)

Is the document pertinent to ASARC issues? (PERT:)(y/n/unk)___
Media of publication: (MEDIA:P,U,V,S)

Status of the document: (STATUS: D,FD,F,U)_

Security classification of document (SECLAS: *)

Type of document: (TYPE: M, TR, RPT, OTHER)

* SECLAS CODES: S, SECRET; SRC, SECRET RESTRICTED DATA; SFRD, SECRET
FORMERLY RESTRICTED DATA; ST, SECRET TENTATIVE; C, CONFIDENTIAL; CRD,
CONFIDENTIAL RESTRICTED DATA; CFRD, CONFIDENTIAL FORMERLY RESTRICTED DATA;
CT,CONFIDENTIAL TENTATIVE; U, UNCLASSIFIED; R, FOREIGN RESTRICTED.
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LHX ISSUES Data Base
Record Format
(Prepared by: Date: )

Issue Identification Code: (ISSU_CD:)

Short phrase to identify issue type: (ISSUTYP : see appendix for listing of
predefined ISSUTYPs)

Relative criticality score: (CRITSCR: L,M,H,E)_

Statement of Issue: (ISSUE:)

Statement of Issue for memo field: (ISSUEM:) (same as for ISSUE:)

Document or reference that supports conclusion an item is an issue: (CONSUP:)

Code to reveal the current status of the issue: (STATUSCD: )

Statement of the proposed solution, if any: (PROPSOL:)

Impact of the issue: (IMPACT:)

Agency responsible: (AGNCY_CD)

Agency responsible for issue resolution: (RESPAGENCY:)

Type of issue: (TYPECD:)
Document IDNO: (IDNO:)

Page in source document: (REFCD:)

RELATED ISSUES: (RELATE-_I,U,A,F)

At what event must the issue be resolved? (WHENRES:)

Source of solution of Issue: (SOLUSRS:)

Risk if issue not resolved: (RISK:)

System MANPRINT Management Plan question number: (MMPQNO: )

Critical Question: (CRITQUEST:)

Critical Question Number: (CQNO:)
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SAMPLE
LHX DOCUMENT Data Base
Record Format
(Prepared by: JB Date: 3/2/86 )

Identification number: (IDNO) A1022

Document title: (TITLE) PROJECTED ACCIDENT COSTS FOR THE LHX AIRCRAFT--INFOR-
MATION MEMORANDUM
Originating organization: (ORIG_ORG)__PESC-SE

Author: (AUTHOR)__LT. GEN ROBERT M. ELTON, DCSPER

Date of publication: (DATE: MM/DD/YY)_12/23/84

Where document may he found: (LOCATE:) 040 ARI LHX FILE FOLDER (ALLEN)

Date of expected document availability: (WHENEXP:)

Is the document pertinent to ASARC issues? (PERT:)(y/n/unk)__Y
Media of publication: (MEDIA:P,U,V,S)_P
Status of the document: (STATUS: D,FD,F,U)_F

Security classification of document: (SECLAS*:) Uncl

Type of document: (TYPE: M, TR, RPT, OTHER) MEMO

* SECLAS CODES: S, SECRET; SRC, SECRET RESTRICTED DATA; SFRD, SECRET
FORMERLY RESTRICTED DATA; ST, SECRET TENTATIVE; C, CONFIDENTIAL; CRD,
CONFIDENTIAL RESTRICTED DATA; CFRD, CONFIDENTIAL FORMERLY RESTRICTED DATA;
CT,CONFIDENTIAL TENTATIVE; U, UNCLASSIFIED; R, FOREIGN RESTRICTED.
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SAMPLE
LHX ISSUES Data Base
Record Format
(Prepared by: JB Date: 5/15/86 )

Issue identification code: (ISSU_CD:)_01022

Type of issue: (ISSUTYP: )_TNG INT COCKPIT

Relative criticality score: (CRITSCR:)_E

Statement of issue: (ISSUE:) CAN AN EFFECTIVE AND ACCEPTABLE HELMET MOUNTED
DISPLAY BE DEVELOPED FOR LHX?

Statement of issue for memo field: (ISSUEM:) (same as for ISSUE:)

Document or reference that supports conclusion an item is an issue: (CONSUP:)
A1077 , HFEA 1-1/17/86 (F0U0)

Code to rcveal the current status of the issue: (STATUSCD:) PEND.RFP

Statement of the proposed solution, if any: (PROPSOL:) WORK _ BOTH
TECHNOLOGY AND HUMAN FACTORS AREAS TO PROVIDE BEST HMD FOR LHX, APPROPRIATE
TRAINING.

Impact of the issue: (IMPACT:)_ INADEQUATE HMD WILL DEGRADE PILOT PERFORMANCE
AND HINDER MISSION PERFORMANCE

Agency responsible: (AGNCY_CD)

Agency responsible for resolving issue: (RESPAGENCY:) PM

Type of issue: (TYPECD:0,M,S) O
Document IDNO: (IDNO:) _A1077

Page in source document: (REFCD:) P.1 _(FOUOD)

RELATED ISSUES: (RELATE- I,U,A,F) See also in A1075, HH ISSUES P-18

At what point must the issue be resolved? (WHENRES:) FSD

Source of solution of issue: (SOLUSRS:)__A1077 HFEA P.1

Risk if issue not resolved: (RISK:) L A1081 P.8; M/H A1003 P.R-60. par 2

System MANPRINT Management Plan Question Number: (MMPQNO:) 1.01

Critical Question: (CRITQUEST:) IS THE WIDE FIELD OF VIEW TECHNOLOGY MATURE
TO _SUPPORT LSD FSD?

Critical Question Number: (CQNO:) 1.01
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LHX AGENCY Data Base
Record Format

(Prepared by:

Agency record number (AGNO)

Agency code (AGNCY_CD)

Document identification (IDNO:)

Issue code (ISSUE CD)
0ffice symbol (SYMBOL)
Command of point of contact (POC) (COMMAND)

Military Installation of POC (STATION)

City where POC is located (CITY)

State where POC is located (STATE)_ _
2IP code for mailing (ZIP)

Title and name of POC (POCNAME:)

Commercial telephone area code (AREA_CD)

Commercial telephone number (TELNO)

Autovon telephone number (AVNO)
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SAMPLE
! LHX AGENCY Data Base

_ Record Format

| = (Prepared by:_RCT Date: 3/17/86

Agency record number {AGNO) G1034

Agency code (AGNCY_CD) P1001

Document identification (IONO:) R1002

Issue code (ISSUE CD)
Office symhol (SYMBOL) AMCPM-LHX

Command of point of contact (POC) (COMMAND) AMC

Military installation of point of contact (STATION) AVSCOM

City where POC is located (CITY)_ST. LOUIS

State where POC is located (STATE) MO

ZIP code for mailing (ZIP) 63120-1798

Title and name of POC (POC) LTC TURNER

Commercial telephone area code (AREA_CD) 314
Commercial telephone number (TELNO) 263-1327

Autovon telephone number (AVNO) 693-1327
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GLOSSARY

. Because of space limitations of printouts, certain abbreviations were
| developed either for use as headers or within text. This alphabetized
1isting defines those abbreviations:

AMC Army Materiel Command
ANLDOC Analysis Documents Data Base
ANLDOK Report format to list ANLDOC contents
=l AUCP Automated Cockpit
AUTO Automated
CDCRITYP Index file indexing ISSUEI on TYPECD, CRITSCR,
and ISSUTYP
CONTIN'S Continuous
- CONTR. Contractor
| cp Cockpit
DEL Delivery
3 Essential (no system if issue not resolved)
ENV Environment
H High (system seriously degraded if issue remains)
HF Human Factors
HFEA Human Factors Engineering Assessment
HH Health hazards
INST Instructor
INT Integrated
ISSUEI Issues data base version 'I!
ISREP-S Report form to 1ist non-memo fields in ISSUEI
L Low (not zero. Might work around issue)
LvL Level
LRU Line Replaceable Unit
M Medium (criticality is between H and L)
MAINT Maintenance
MANPWR Manpower
MMPQNO MANPRINT Management Plan Question Number
MULTI-MI Multi-mission
0PN Operation
PLNDOC Plans and Programs Documents Data Base
PLNDOK Report format name to 1ist PLNDOC contents
PM Program Manager
POCS Report form to 1ist AGENCY data base contents
REQDOC Requirements Documents Data Base
REQDOK Report format name to 1ist REQDOC contents
SCAT Scout Attack
TECH Technology
TNG Training
TOA Trade-off analysis
TRADOC Training and Doctrine Command
TSM TRADOC system manager
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! APPENDIX B
L
LHX MANPKINT INFORMATION IN SPECIAL FORMAT PRESCRIBED BY
U.S. ARMY RESEARCH INSTITUTE
| ) IV. MANPRINT Issues/Concerns

A. Human Performance
1. Crew size

(a) Total system performance requirement: The SCAT will have
a crew of one. (There are indications that a second crew
member may be added.) The Utility, while operable by a
single pilot, will have provision for a second crew
member. The total system requirement will -~ome from the
HARDMAN analysis which already includes consideration of
a second crew member in the SCAT.

(b) Human performance standards: These have not yet been
separately codified from the system performance
specifications. The latter are replete with implications
for specific human performance having impact on skill
requirements, training, and the soldier machine
interface. The LHX Request for Proposal (RFP) Section
3.1.1 addresses soldier performance.

(c) Human error analysis: The RFP contains numerous
requirements for surveys, analyses, demonstrations,
simulations, tests, and validations involving human
performance. It does not contain a specific requirement
for human error analysis.

(d) Operator (pilot) workload: The Advanced Rotocraft
Techrnology Integration (ARTI) program was to provide
information on this topic. Results from the ARTI program
are not available to the writer. Other analyses indicate
that successful mission accompliishment by a single pilot
SCAT is highly problematical especially under adverse
weather, at night, and under degraded -equipment
conditions. The RFP Section 3.3.2.1 addresses pilot
workload measurement.
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(e)

National Guard, Army Reserve Issues: No comment.

2. Maintenance/maintainer, civilian maintainer, supporter

(a) Total system performance requirement: Will come from
HARDMAN analysis.

(b) Human performance standards: Not defined in documents
reviewed by Allen Corporation.

(c) Human error analysis: No reduirement in RFP.

(d) Impact of degraded built-in automated diagnostic
equipment: Awareness of the potential problem is
indicated in some documents. Measures to reduce
potential impact are not evident in documents reviewed.

(e) National Guard, Army Reserve Issues: No comment.

3. Environmental impacts on human performance and impact on

designs. Address 1impact for active components and Army
Reserve and National Guard. Do not duplicate information
found elsewhere in this outline.

(a)

(b)

Physical environment: LHX is expected to operate
throughout worldwide extremes of climate, weather, and
other environmental factors. Environmental conditions
are specified in RFP Section 2.3.2.10. (Conditions
covered are: temperatures, rain, snow load, sand and
dust, icing conditions, salt spray, fungus, shock, and
vibration. LHX 1is required to operate from 12-degree
slope (RFP Section 2.3.2.1.3.4) and from shipboard in sea
state 2 (RFP Section 2.3.2.1.3.5).

Operational environment: Under many flight and mission
regimes, single SCAT pilot will be subjected to extremely
high workloads. In some cases, e.g., night and adverse
weather, workloads may exceed the capabilities of the
best pilots. 1If a decision is made to add a second
crewmember to SCAT, then LHX performance is more likely
to be limited by equipment performance than by human
performance. The internal environmental control system
is specified in RFP Section 2.3.2.5.6. Heating,
ventjlation, defogging, and defrosting are provided for
both SCAT and Utility. Cooling is provided for SCAT
only. Oxygen and electricity are provided for med-evac
patients. The potential threat exposure and protection
required for LHX and crew are covered in RFP section
2.3.2.11. Noise limits are established by reference in
RFP Section 2.3.2.16.5.
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Maintenance and support personnel are expected to perform
under environmental extremes and NBC conditions with
protective clothing and/or NBC (MOPP level IV). (RFP
Section 2.3.2.6.9). Auxiliary lighting is to be provided
for flight line maintenance (RFP Section 2.3.2.7.2.1).

{c) Social environment: No comment.

Other MANPRINT Integration Issues: Not covered above or below: 1In
general, MANPRINT issues appropriate to the RFP are well covered in
the RFP. That document contains numerous requirements for
analyses, surveys, mock-ups, simulations, demonstrations, and tests
that include the "soldier-in-the-loop." The final success of the
overall LHX hardware/soldier integration will be determined by the
attention and weight given to MANPRINT concerns during the course
of LHX development.

V. Specific MANPRINT Domain Issues

A.

Manpower (Military and Civilians). The Extended HARDMAN Analysis
conducted by Dynamics Research Corporation provided the following
summary findings in a briefing at Fort Rucker, 7-8 October 1986:

1. 53% reduction in maintenance burden for LHX compared to
predecessor system.

2. 53% reduction in maintenance manpower.

3. Shortfalls in MOS 66J, 68D, 6BH, 68M, and 6BF upon
introduction of LHX.

4, 40% less MPT requirements for LHX than for predecessor systems.

Personnel (Military and Civilians). The HARDMAN analysis in
paragraph A above addressed active Army military. The analysis was
in progress for reserve components. National! Guard and civilians
were not mentioned. MOS consolidation is covered in the analysis
as are shortfalls in specific MOS (A, 3) above. The analysis is
based on postulated peacetime flying hours and does not include
mobilization and wartime flying hours.

Training (Military and Civilians)

1. Training strategy: HAROMAN analysis (Paragraph A. above) uses
traditional Army school strategy in estimating training
manpower and personnel requirements. RFP Section 3.5 requires
a System Approach to Training (SAT) and includes more than
five pages specifying the training program required of the
contractor. While the training strategy is not explicitly
stated, items fincluded and omitted in RFP Section 3.5 would
support an inference that all training, including courseware
materials and devices, for all personnel (operational,
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| & maintenance, and support) is to be prepared by the contractor
as an integrated training system (ITS) subject to government
approval. The exceptions appear to be tactics and doctrine
training and collective training limited to simulation. The
words “Contractor Delivered" and "Turn Key" do not appear.
Also, while the contractor is to prepare the training, it
would appear that the Army will conduct the institutional and
non-instituticnal training.

2. Training concept: (See paragraph C.1 above). RFP Section
3.5.3.4 addrec<ses Embedded Training. The RFP contains no
requirement for a two-pilot SCAT trainer. A New Equipment
Training Program has been drafted for LHX but no New Equipment
Training Team is planned for LHX. (Also see paragraph on
Training under Light Helicopter System Description in main
body of this report.) -

3. The 29 training dissues examined in this analysis are
summarized in Tables 2 through 4 in the main body of this
report and are listed in the data base print-outs in Appendix
A.

D. Human Factors Engineering

1. Operator interface design/operator performance concerns:
Table 1 in the main body of this report lists 19 issues judged
to be the most critical to LHX dissues. All of these are
operator interface or operator performance issues. The
complete list of LHX MANPRINT issues (Appendix A) repeats
these 19 and Tists 26 additional issues of lesser importance.
See also Tables 2 through 4 of the main body of this report.

2. Maintainer interface design/maintainer performance concerns:
Table 4, main body of this report, shows 12 issues in this
category. See the issue lists in Appendix A for details on
these as well as three issues affecting support personnel.

3. System 1integration and interraction interface design
concerns. (See D.1 above).

E. System Safety. This domain was not part of this analytic effort.
However, as noted elsewhere in this report, some of the issues included here
under human factors engineering and health hazards might be construed as
system safety issues.

F. Health Hazards. This analysis cataloged seven issues in this
domain. (See Tables 2 through 4 and Appendix A.) Other analysts might
categorize some of the human factors engineering issues as health hazard
issues.
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